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Mechanics of Materials 
BY ALVIN SLOANE 


Here is a textbook for the engineering student expressing 
the fundamental theorems of mechanics of materials in 
clear, direct prose. Throughout the text, the author pro- 
vides illustrations and problems as teaching aids, makes 
the material within modern and flexible, and writes in a 
style that is stimulating to the engineering student. 


1953 468 pp. $5.50 


Strength of Materials 


BY FRANK J. McCORMICK 

Here is a concise text at an elementary level designed for 
students with no mathematics beyond trigonometry. 
The subject is explained by argument, illustration, and 
example so that the student may gain an understanding 
of the behavior of structural elements in addition to 
facility in the solution of problems. The “conjugate 
beam’”’ method is used exclusively. 


1952 177 pp. $3.75 


Laboratory Manual of 


Materials Testing 
BY R. T. LIDDICOAT & PHILLIP O. POTTS 


This manual is organized around the classification of the 
mechanical properties of metals and tests for them. 
Each section includes definitions, detailed descriptions 
of the machines and instruments used in basic testing 
of the material, and laboratory problems as well as addi- 
tional related material. 


1952 239 pp. $4.00 
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THE CLOSED DIE 
FORGING PROCESS 


BY PETER E. KYLE 


Francis Norwood Bard Professor of Metallurgical Engi- 
neering and Assistant Director of the School of Chemical 
and Metallurgical Engineering, Cornell University. 


Here is the story of the essential steps in producing 
drop forgings written to acquaint the engineering stu- 
dent with the place of forging products in the design 
and construction of machines and structures. The 
author discusses the raw materials used, the forging 
and auxiliary processes, and the properties of forged 
metals using as many sketches and illustrations as 
needed to explain the process. Approximately 43 line 
drawings and 66 halftones are included. 


Equally useful as a text or a reference book, the 
briefness of the book makes it particularly adaptable 
as a reference, for, unlike longer texts, it can be used 
in its entirety with meaningful continuity. The book 
treats the subject more thoroughly than many texts 
on materials or processing where hot working is cov- 
ered in a few paragraphs. Twenty pages are devoted to 
a glossary of forging terms which is extremely com- 
plete and one of the first of its kind. 


Ready in December, 1953 


60 FIFTH AVENUE, NEW YORK 11, N.Y. 
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—Which of These 9 Reinhold Books — 
Do You Want to Examine On Approval? 


The selection of technical books for engineering courses always calls for 
a certain amount of deliberation. That’s why Reinhold has always made 
it a policy to offer these books to college professors and instructors for 
30 days’ free examination. Check over the following titles and decide 
which books would be of interest to you or your students. Should you 
adopt any for text use, the charges on those books will be cancelled. 
Otherwise simply return the books or send payment at list price less 
special educational discount. 


INDUSTRIAL WASTES ELEMENTS OF FOOD 
Their Treatment and Disposal ENGINEERING. Volume | 
ACS Monograph No. 118 By MILTON E. PARKER 


Edited by WILLEM RUDOLFS This, the first volume of a new work to be 
Written by a group of experts with long in three volumes, discusses the meanings of 
experience in the treatment of industrial processed and refined foods, and prepares 
wastes, this much-needed monograph offers _ the student or general reader for the basic 
a thorough, completely up to date study of unit operations and unit food processes of 
the disposal problems of many industries. food engineering. 

1953 


450 pages $9.50 1953 390 pages $8.75 


CHEMICAL PROCESS 
MACHINERY (2nd Edition) TEXTILE FIBERS, YARNS 


By E, RAYMOND RIEGEL AND FABRICS 
new, peatly y brings A Comparative Survey of Their Behavior 
the material abreast of latest developments : ; 
in the equipment of the chemical and with Special Reference to Wool 
process industries. Scores of new diagrams, By ERNEST R. KASWELL 
photographs and tables. Based directly on the research results of 
1953 740 pages $12.50 over 400 investigators, this eagerly-awaited 


book is the first to evaluate the engineer- 


TOOL ENGINEERS’ ing, physical and chemical behavior of 


textile fibers, yarns and fabrics, both 
DATA BOOK natural and synthetic. 
By GERHARD J. GRUEN 1953 550 pages $11.00 
This valuable new book brings you all of the 


tables, formulas and specifications needed 
by the practicing tool engineer and designer. CH EM ICAL E N Gl N E E R I NG 


Includes much recent information on special 

alloys, heat treatment, and spot identifica- ne od 
tion of metals, alloys and plastics. LAUER an 

1953 220 pages $5.50 RU SELL’ F. ECKMAN 


A unique textbook designed for the intro- 


WATER TREATMENT ductory course in chemical engineering; 


covers a vast region of practical subjects 


For Industrial and Other Uses with which the students should be familiar 
By ESKEL NORDELL before entering upon the study of unit 

A clear, exhaustive, practical and up-to- processes. 
date book on water—its impurities and 1952 450 pages $6.00 


methods.of treatment to fit it for a great 
variety of industrial and other uses. 


1951 525 pages $12.00 
ENGINEERING F METAL PR 
Edited by T. C. DU MOND 


The collected manuals on engineering ma- _ Ply written, with full discussions of the 

terials that appeared in the famous series of advantages and disadvantages of all types 
“Materials & Methods Manuals” in of metals and alloys in specific service 

MATERIALS & METHODS. applications. 

1951 386 pages $5.50 1948 580 pages $11.00 


Send for your copies today! 


REINHOLD PUBLISHING CORP. 
330 West 42nd Street Dept. M-580 New York 36, N. Y. 
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Just Published 


A THOROUGH BASIC TEXT FOR 
JUNIOR-LEVEL ENGINEERING COURSES 


ENGINEERING 
THERMODYNAMICS 


By BYRON ELLIOTT SHORT, 
HARRY L. KENT, and BURNETT F. TREAT 


University of Texas 


Designed specifically for the standard full-year 
engineering course in thermodynamics, this text 
reflects the long teaching experience of the 
authors. The single criterion which has deter- 
mined both selection and organization of ma- 
terial is the student’s need for the particular fact 
or skill in understanding the conversion of thermal 
energy into mechanical energy. 
Features which help to make this an outstand- 
ingly teachable and practical text include the 
following : 

Presentation more by numbers, pic- 

tures, and diagrams than by words. 


Solved problems to illustrate prin- 
ciples. 


Organization admirably adapted to 
parallel laboratory work. 


Abundance of problems, with an- 
swers provided for one of each type. 


467 pages $6.00 
HARPER & BROTHERS, 49 East 33d Street, New York 16 
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NEW! 
PRINCIPLES OF AUTOMATIC CONTROLS 


by Floyd E. Nixon, Senior Electro-Mechanical Engi- 
neer, Glen L. Martin Company of Baltimore 


Here is the first text in the control analysis field which 
covers transient analysis, utilization of automatic com- 
puters, and numerical integration as well as frequency 
response analysis methods. It gives the student the kind 
of practical training that will be valuable to him throughout 
his engineering career. Throughout the text you will find 
each control analysis method thoroughly discussed and 
worked out with detailed example. Because of its many 
tables, graphs, photographs and drawings, this book will 
serve as a valuable reference handbook long after the 
student leaves the classroom. 


Approz. 384 pages 55%’ x 83%" Published September 1953 


ELECTRONIC ENGINEERING PRINCIPLES, Second 
Edition 


by John D. Ryder, University of Illinois 


This text is an analytical treatment that stresses the 
application of basic principles of electronics in all electrical 
engineering. New Edition gives a broader treatment of 
amplifiers by including all three basic types—grounded 
cathodes, grounded grid and cathode follower. There is a 
new chapter on solid-state electronics, and the sections on 
Feedback Amplifiers, general amplifiers and control of \ 
Thyratrons have been expanded. 


Approz. 400 pages 6'°x9” To be published January 1953 


These texts in THE PRENTICE-HALL ELECTRICAL ENGINEERING SERIES 
W. L. Everitt, Editor 


Send for Your Copies Today 


PRENTICE-HALL, INC. 70 FiFTH AVENUE, NEW YORK 71 
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Popular RONALD ezthooks 
PRINCIPLES of INDUSTRIAL MANAGEMENT 


Covers today’s principles and methods of control 

L. P. Alford in industry with increased stress on engineering 

Late of New York University economy. Gives a more quantitative, factual treat- 
ment of methods, techniques, and practice in con- 

H. Russell Beatty trast to the descriptive approach. Freely uses 
Pratt Institute mathematical analysis, experimental factors, and 
worked-out examples to provide quantitative an- 


swers to specific problems. 
Rev. Ed. 172 ills., 779 pages. $6.25 


DEPRECIATION 


Twelve years in preparation, this penetrating anal- 


Eugene L. Grant ysis fully explains important income tax, accounting, 

Stanford University engineering, and business aspects of depreciation. 
Examines the pros and cons of various methods of 

Paul T. Norton, Jr. calculating depreciation and makes concrete pro- 


als for improving present methods. Illustrative 
formerly Virginia Polytechnic caneslal drawn fos 2 wide variety of industries. 
Institute 60 ills., 472 pages. $6 


MECHANICS of MATERIALS 


Offers the student an understanding of the beha- 
Glenn Murphy vior, under heavy load, of structural members and 
lowa State College machine parts constructed from common materials. 
. Explains standard methods for analysis, principles 

of statics, the geometry of the loaded member, pro) 
erties of materials. 650 drill problems help build 

students’ confidence in their own knowledge. 

262 ills., 310 pages. Rev. Printing. $8.75 


GAS TURBINES 
Presents thermodynamic principles, elements of 


Harry A. Sorensen design fedtures of gas 
wer plants. Duplication is avoided throughout 

— of y and function, 
e State College o type of power plants. Covers open-cycle, closed- 
Washington cycle turbines; axial flow compressor and turbine; 
centrifugal, positive displacement compressors; etc. 

106 ills., 460 pages. $6.50 


STATICS and STRENGTH of MATERIALS 


This well-written textbook is suited for any course 
Jasper O. Draffin and where the student begins the study of mechanics 


W. Leighton Collins before completing the calculus. Covers in detail 
bash af coplanar force systems, systems in space, use of 
Usivcialty of (inate light weight alloys, high strength steels, plastics. 


akes use of free-body diagrams, geometric inter- 
pretation, and physical visualization of problems. 
467 ills., 398 pages. $7 


THE RONALD PRESS COMPANY « 15 E. 26 St., New York 10 


3 
7 


THEORY AND DESIGN OF STEAM AND GAS TURBINES F 
By Joun F. Les, North Carolina State College. 502 pages, $9.00 
Here is a complete fundamental treatment of steam and gas turbines for engi- 
neering students and practicing mechanical engineers. It presents the modern I: 
theory of turbine flow passage design in a way which is understandable to the p 
mechanical engineer who may not have a background in aerodynamics or gas v 
dynamics. The theory is not merely described, but is critically examined and b 
’ thoroughly explained. Theory is related to the design applications wherever ti 
possible. tl 
a 
PUMPS 
By Frank A. Krista: Mechanical Engineer; Licensed Professional Engi- 
neer, New York; New York District Manager, Weinman Pump Manufac- 
turing Company; and F. A. Annett, Contributing Editor, Power. Second A 
edition. 373 pages, $6.50 
A practical guide in which pump types and designs for a wide variety of uses 
are described, with information including their performance possibilities and . T 
service limitations. How to estimate the head, and size of suction and discharge tl 
pipes, is shown, as an aid in pump selection, and methods of installing, operating, ti 
and maintaining pumps and remedying pump troubles are given. n 
it 
STANDARD COSTS FOR MANUFACTURING. New Second 
Edition \ 
By Srantey B. Henrict, Industrial engineer. McGraw-Hill Accounting 
Series. 336 pages, $5.50 ; 
Thoroughly revised, this second edition shows how to install and operate a 
standard-cost system. It covers benefits, the type of expense recording which 
is the system’s foundation, a view of how the system works, standardization of 7 
factory operations, setting costs, and methods by which these standard costs are i 
put to use. Problems have been added to each chapter for greater teachability. P’ 
Solutions to Problems in Standard Costs for Manufacturing for use in conjunc- @ 
tion with the text available at no cost. Ps 
ir 
AIRCRAFT BASIC SCIENCE. Revised edition . 
Northrop Aeronautical Institute Technical Development Staff. CHARLES a 
Epwarp Cuapet, Chief Editor and Ratpu D. Bent, Associate Editor. 444 
pages, $8.00 | 
Here is the basic theory that the mechanic must know to pass the C. A. A. Air- F 
craft and Engine Maintenance License Examination and includes simple aero- 
dynamics, nomenclature, fundamental theory of design and construction, and 
blueprint reading. Of value to student engineers, technicians, and mechanics, 
coverage is broad in scope and plentiful. This revised edition includes the con- A 
cept of electrons flowing from negative to positive in the treatment of electricity a 
as well as new material on jet aircraft canopies, plumbing fittings, generator con- nm 
trol panels, wire terminals, machmeter and A. C. tachometers. fi 
Send for copid on appr. 
McGRAW- HILL 
330 West 42nd Street 
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FORMULAS FOR STRESS AND STRAIN. New third edition 
By Raymonp J. Roark, University of Wisconsin. 381 pages, $7.50 


Here is a compact and readily usable summary of important formulas, facts and 
principles pertaining to strength of materials. It is intended primarily as a 
working handbook for engineers concerned with machine and structural design, 
but is also useful as an auxiliary textbook for courses in stress analysis and elas- 
ticity. All experimental data and empirical formulas have been revised to bring 
them in line with the latest available information and new material has been 
added. As in previous editions the book is best known for its complete coverage 
of stress and strain. 


APPLIED ELASTICITY 
By C. T. Wane, New York University. 357 pages, $8.00 


This text provides all necessary fundamental knowledge of the theory to enable 
the student to formulate any problem occurring in the classical theory of elas- 
ticity. It further acquaints him with the most useful analytical and numerical 
methods; therefore, after the problem is formulated, the student is able to solve 
it by one of these methods. 


WAVE MOTION AND VIBRATION 


American Mathematical Society. Proceedings of the Fifth Symposium in 
Applied Mathematics, Volume V. Edited by A. E. Hetns, Carnegie Insti- 
tute of Technology. In press 


This volume comprises the papers presented at the Applied Mathematics meet- 
ings held at Carnegie Institute of Technology in June, 1952. Contributors in- 
clude Schelkunoff of the Bell Laboratories, Churchill of the University of Michi- 
gan, Lin of Massachusetts Institute of Technology, Montroll of the University 
of Maryland, Chandrasekhar of the University of Chicago and other outstand- 
ing theoretical engineers. The material will be of interest to graduate students 
and researchers in advanced mechanics, fluid mechanics, strength of materials 
and acoustics. 


HEAT TRANSMISSION. New third edition 


By Wiii1amM H. McApas, Massachusetts Institute of Technology. Chem- 
ical Engineering Series. In press 


A complete and thorough revision of an accepted standard work widely used both 
as a textbook and as a reference manual for practicing engineers. Progress 
made in the study of heat transfer in the past ten years has permitted simpli- 
fication of old material, and inclusion of much new information. 


for copid on approval 


BOOK COMPANY 


New York 36, N. Y. 
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SIGNAL, NOISE, AND RESOLUTION IN NUCLEAR COUNTER 
AMPLIFIERS 


By A. B. Gittespre, Atomic Energy Research Establishment, Harwell, Eng- 
land. Electronics and Waves Series. 155 pages, $4.50 


Centering on factors which determine the signal to noise ratio and resolution in 
nuclear counter amplifiers, this is the first comprehensive and concise account of 
the subject presented in a single volume. Written from the author’s actual ex- 
perience and work, it includes much theoretical and experimental data heretofore 
unpublished. 


MAGNETIC AMPLIFIER CIRCUITS 


By Wiiram A. Geycer, U. S. Naval Ordnance Laboratory, White Oak, 
Maryland. In press 


A practical exposition of the fundamental principles, characteristics, and appli- 
cations of magnetic amplifier circuits. Material is classified according to circuit 
functions. Develops logically the various kinds of basic and more complex cir- 
cuit arrangements, with as much emphasis as feasible on experimentally observed 
phenomena. Extended mathematical considerations and cumbersome proofs are 
avoided. For the most part, descriptive and graphical methods are used to give 
a qualitative interpretation of the essential facts. 


STABILITY THEORY OF DIFFERENTIAL EQUATIONS 


By RicHarp BettMANn, The RAND Corporation. International Series in 
Pure and Applied Mathematics. 166 pages, $5.50 


Original work and research keynote this outstanding new graduate text on an 
important aspect of advanced mathematics. A self-contained volume, it fur- 
nishes an introduction to the modern theory of stability and asymptotic behavior 
of solutions of linear and non-linear differential equations. 


PRINCIPLES OF NUMERICAL ANALYSIS 


By Atston S. HousEHotper, Oak Ridge National Laboratory. Interna- 
tional Series in Pure and Applied Mathematics. 274 pages, $6.00 


Here is a senior-graduate text which develops the mathematical principles upon 
which many computing methods are based and in the light of which they can be 
assessed. Directed primarily toward digital computation the book is designed 
to give a unified treatment rather than a complete catalogue of methods. Treat- 
ment is primarily theoretical. Techniques for making estimates of errors are 
indicated wherever possible. Functional equations as such are not discussed, 
but emphasis is placed upon the methods of solving the finite systems and per- 
forming the interpolations which are required in the digital solution of functional 
equations. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. _ 
330 West 42nd Street New York 36, N. Y. 


ESSENTIALS OF ENGINEERING THERMODYNAMICS 


By Herman J. Stoever, Jowa State College. Based on the 
author’s well-known Engineering Thermodynamics, this new text 
offers the same organization, approach, symbols and terminology 
of the longer work. The book is in three parts: Part I is devoted 
to the First Law of Thermodynamics, Part II to the Second Law, 
and Part III to applications of the principles and methods de- 
veloped in the first two parts. 1953. Approx. 283 pages. Prob. 
$4.50 


TEMPERATURE MEASUREMENT IN ENGINEERING 
‘Volume | 


By H. Dean Baker, Columbia University, E. A. Ryper, Pratt 
& Whitney Aircraft, and N. H. Baxer, Columbia University. 
This book provides all the engineering information necessary to 
the effective design, construction, and operation of a tempera- 
ture measurement installation. Dealing with the thermocouple 
technique, it presents the proven methods of analysis, a survey 
of designs, the information required for execution, and well- 
developed procedures of applicability. 1953. 179 pages. $3.75 


INTRODUCTORY CIRCUIT THEORY 


By Ernst A. Guittemin, The Massachusetts Institute of Tech- 
nology. An introductory treatment of all the basic principles 
and concepts needed for the understanding of advanced work in 
modern network analysis and synthesis. Instead of the conven- 
tional, inadequate “simplified version for beginners,” it acquaints 
the new student with the real tools of his trade which will serve 
as a firm foundation for all later study and work. 1953. Ap- 
prox. 560 pages. Prob. $8.50 


PROTECTIVE ATMOSPHERES 


By A. G. Hotcuxiss and H. M. WesBeER, both of the Industrial 
Heating Department, General Electric Company. Intended as a 
practical manual, this book presents complete information on 
the various phases of protective atmospheres, including data 
on suitable gases and gas generating units. A most useful 
section is devoted to the kinds of protective atmosphere ailments 
and their remedies. Types of processing equipment are dis- 
cussed. 1953. 341 pages. $7.00 


Send now for examination copies—test them in your classes 


For news of other WILEY publications see page (12) 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N.Y. 
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FERROUS PROCESS METALLURGY 


By the late Joun L. Bray, Purdue University. This new book 
on the reduction and refining of metals is based on a survey of 
the needs of the industry. Covering the major ferrous metals, 
it provides the latest data on blast furnace operation and on 
steel-making techniques developed in the last few years. Pre- 
senting only the essential topics, the book is concise, easily under- 
stood, and practical, both in language and illustration. 1954. 
Approx. 415 pages. Prob. $6.50 


MATERIALS AND PROCESSES, Second Edition 


By James F. Younc, General Electric Company. One of a 
series written in the interest of the General Electric Engineering 
Training Programs, this book continues to emphasize in its 
second edition the active principles basic to the fields of metallic 
materials, nonmetallic materials, and manufacturing processes. 
The engineering fundamentals of these fields are provided, fol- 
lowed by a discussion of their application in the design, produc- 
tion, and control of products. 1953. Approx. 914 pages. Prob. 
$7.50 


PRINCIPLES OF TRANSISTOR CIRCUITS 


Edited by Ricuarp F. Suea, General Electric Company. Written 
by nine G. E. experts, this is the first textbook available on the 
mighty mites which are reshaping the field of electronics. The 
material is as comprehensive and up-to-date as possible. It pro- 
vides the fundamental theory and offers an elaboration of various 
techniques which are applicable in the field. 1953. 535 pages. 
$11.00 


LUBRICATION OF INDUSTRIAL AND MARINE 
MACHINERY, Second Edition 


By the late W. G. Forses; revised by C. L. Pope and W. T. 
Everitt, both of the Eastman Kodak Company. Including a 
detailed description of the characteristics of conventional lubri- 
cants, this book provides a complete analysis of the chemistry, 
refining, compounding and specifications of the subject. De- 
velops those techniques most effectively employed in the selec- 
tion, application, and control of lubricants. 1953. Approx. 
355 pages. Prob. $6.50 


Send for examination copies of these books today 
For news of other WILEY publications see page (11) 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N.Y. 
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p> The Fall Meeting of the ASEE and 
14, ECPD in New York was an outstanding 
secess. The program on “Creative 
Thinking,” sponsored by ECRC and 
ECAC, dealt with an intriguing subject 
which certainly needs further exploration. 


i It was highly stimulating to hear the 
Hn musician, the artist, and the writer dis- 
“a ass the creative thought processes in 
_ their respective fields. This is a promis- 
: L ing field of development and one which 
“nd our ASEE groups might well explore for 


" program material. It emphasizes the 
: values to be gained by developing inter- 
disciplinary conferences between the vari- 
ous learned fields. 

The Fall Meeting also featured discus- 


ten sions on accreditation of the engineering 
the curricula. There seems to be a unanimity 
‘he of opinion that the minimum standards of 
ro- accreditation should be raised in order to 
Dus achieve an overall improvement in engi- 
reS. neering education. The controversial sub- 


ject dealt with the desirability of special 
designation for engineering curricula 
which are particularly meritorious. There 
seems to be considerable divergence of 
opinion on this proposal and it is one 


T. which certainly deserves very careful 
ya study before decisions are made. 

Dri- If you are wondering why you did not 
ity, receive an announcement of the Fall 
De- Meeting, these announcements were mailed 
lec- only to the Officers of ASEE Divisions, 
rox. Committees, Sections and members of the 


General Council. The complete program 
was published in the September Issue of 
the Journal. The Fall Meeting is an 
outgrowth of closed conferences which 
were formerly held by the ECRC and 
LY ECAC for their Institutional Representa- 
_ tives. The meeting this year served as an 
&xeellent opportunity for those who are 
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responsible for planning the activities of 
ASEE for the coming year to get their 
planning committees together. 


B® The Committee on Evaluation of 
Engineering Education has prepared a 
preliminary report which was distributed 
to the Institutional Committees in engi- 
neering colleges cooperating with the 
Committee. Dan Pletta has done an ex- 
cellent job in preparing this report and 
it is hoped that the cooperating institu- 
tions will study this report carefully and 
prepare their own comments and recom- 
mendations. 

You will want to study the proposals 
of the Committee on Evaluation of Engi- 
neering Education summarized on page 
169 of this issue of the Journau. This is 
a condensation of three subcommittee re- 
ports which have been sent to the Institu- 
tional Committees for criticism: If you 
have any suggestions, please send them to 
the Secretary of the Committee, Profes- 
sor Pletta. 


B® Tentative plans have been made by 
the following Divisions to hold Summer 
Schools either before or immediately af- 
ter the Annual Meeting at the University 
of Illinois: Humanistie-Social Division, 
Mechanical Engineering Division, Me- 
chanics Division, Engineering Economy 
Committee, Electrical Engineering Divi- 
sion. In addition to these, there is 
planned a joint meeting of the Instru- 
ment Society of America and ASEE, to 
be held on Saturday, June 12, immedi- 
ately preceding the Annual Meeting. 
This year the General Electric Com- 
pany will again repeat its Summer School 
for a select group of young engineering 
teachers. The Summer School will be 
held at Schenectady and will feature some 


5 
ok 
of 
Is, 
re- 
4 


140 


of the instructional methods used in the 
advanced engineering course at the Gen- 
eral Electric Company. This Summer 
School is co-sponsored by the Educational 
Methods Division of ASEE. 


The proposal to conduct. Summer In- 
stitutes was considered by representatives 
of Divisions and members of the General 
Council at the time of the Fall Meeting 
in New York. Two Summer Institute’ con- 
ferences are being planned for the summer 
of 1954. One of these conferences will 
explore the subject matter in the area 
of Solid State Physics; the other will deal 
with Nuclear Science and Engineering. 
The objective of these Summer Institutes 
is to explore some of the newer areas of 
science and technology in order to obtain 
an orderly and systematic organization of 
fundamental concepts as well as to evalu- 
ate this material for teaching purposes in 
the engineering curricula. The tentative 
plan is to hold a closed conference of 
from about ten to twenty “experts” in 
research and teaching for a three to five 
day period in the Spring of 1954. This 
conference will lay the groundwork for 
an open conference to be held during the 
Summer of 1954. Tentative plans for the 
Solid State Physics conferences are to 
hold a closed conference at the University 
of Illinois and an open conference at 
Carnegie Institute. For the Nuclear En- 
ergy Conference, it is proposed to hold 
a closed conference at Columbia Univer- 
sity and an open conference at North- 
western University. More specific de- 
tails will be given later. 


B® The plans for the Annual Meeting 
are shaping up well. They indicate vig- 


orous activity and promising new fields 
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of development. One feature which is 
being planned is a joint conference of 
the Physies Divisions with several of the 
curricular Divisions of ASEE to thrash 
out the subject of the teaching of Physics 
in the engineering curricula. This would 
include a discussion of the desirability 
of incorporating in the engineering eur- 
ricula some of the fundamental concepts 
in the newer areas of physics, such as 
nuclear physics, atomic physics and solid 
state physics. It will also include a dis- 
cussion of the possibility of achieving 
integration of subject matter in the 
physics and engineering courses at the 
sophomore level. 


B® An exceedingly promising develop- 
ment is that a number of engineering col- 
leges have now formed their own local 
YET organizations for young engineering 
teachers. Young engineering teachers can 
gain a great deal in depth and breadth 
of understanding of the engineering pro- 
fession and engineering teaching by par- 
ticipating in activities of this kind. 

Again, let us remind the young engi- 
neering teachers of the YET Paper Con- 
test. The rules are published in this 
issue of the JOURNAL OF ENGINEERING 
Epucation. All entries must be sub- 
mitted to the ASEE Section Chairmen 
not later than March 1. Here is an op- 
portunity to gain national distinction. 
Good luck! 


B® The ASEE has a number of hot 
irons in the fire. Watch this column in 
the months ahead and we will try to keep 


you informed of the progress. Regards. 
ARTHUR BRONWELL, 
Secretary 
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Relation of Membership Dues to the Financial 
Problems of ASEE 


By L. E. GRINTER, President ASEE 


Your Committee on Society Finances 
consisting of three past presidents has 
given careful consideration to the financial 
stability of ASEE and has made its rec- 
ommendation for an increase in the dues 
of all members in its report in the Sep- 
tember JouRNAL. I wish to give you my 
reaction to this report since I consider 
the raise in dues of any society to be a 
matter of proper concern to officers and 
members alike. 

The dues of ASEE have been raised from 
$5.00 to an average of $6.25 in the past 
twenty years. This is an increase of 25 
per cent during a period when even the 
salaries of teachers have doubled. The 
Society could not have survived on such 
low dues if its membership had not been 
growing. Every administration knows 
that it is easy to balance an expanding 
budget, and, as the chart on the Society 
income published in the September Jour- 
naL shows, ASEE income has increased 
from $15,000 a year in 1935 to over 
$60,000 for 1953. This increase in in- 
come is due to a large increase in mem- 
bership and also to increased advertizing 
income in the JOURNAL. 

Despite the large growth in Society in- 
come the cost of serving our expanded 
membership has gone up so rapidly that 
a deficit of $1700 occurred during the 
past year and the budget adopted by the 
Council anticipates a deficit of $4000 for 
the current year. This cannot continue 
or the Society will become bankrupt. 

Since I served as a vice-president from 
1950 until 1952, I have had to study 
three or four annual budgets of the So- 
ciety rather carefully. Our operations 


are really fantastically economical. We 
pay no headquarters rental and have al- 
most no physical property. Our Secre- 
tary is a part-time professor and his 
assistant is a full-time professor who de- 
votes only 18 hours a week to our publi- 
cation work. There are only three full- 
time employees who are our office secre- 
taries. The total salary cost is less than 
50 per cent of that considered normal 
for societies of comparable size. We 
badly need another girl in the office for 
general clerical work, but the Executive 
Board is unwilling to increase the deficit 
that we must inevitably suffer this year. 

Our expenses besides salaries include 
$30,000 for publishing the JourNAL, which , 
is 40 per cent of our income. We are 
looking into the possibility of reducing 
this large expense item but the committee 
that I have appointed to make this study, 
which includes publisher representatives, 
is not optimistic that a major saving will 
be possible. Our other costs include post- 
age, telephone, printed announcements, 
annual meeting expense, bonding and 
auditors fee and such dues as the ASEE 
must pay to ECPD, EJC and American 
Council on Education. These are essen- 
tially fixed costs. The budget includes 
$2200 for the expenses of ECAC and 
$4350 for ECRC publications which is 
largely returned through the sale of the 
publications. Travel amounts to $4550 
which could be reduced. However, it has 
been the opinion of all Executive Boards 
on which I have sat that the influence of 
Engineering Education should be brought 
to bear upon Engineers Joint Council 
and other national bodies of a similar 
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nature by having ASEE represented in 
as many such discussions as possible. 
My analysis of the financial operations 


of ASEE has led me to the following con- 


clusions: 


(1) The Society should continue the 
association of its national head- 
quarters with a University where 
space will be available either at no 
eost or at nominal cost. 

(2) A part-time Secretary of profes- 
sional status is a workable long- 
term arrangement if adequate secre- 
tarial and clerical service is pro- 
vided. The present salary budget 
even when increased by one addi- 
tional clerical worker is desirably 
low. 

Engineering Education requires a 

monthly publication. Whatever 

net cost above advertizing income 
that is involved must be borne by 
dues income. 

(4) All other expenses in the present 
budget including travel are ex- 
tremely modest for a society of 
national standing. In order for 
Engineering Education to have a 
sufficient impact upon national 
professional engineering decisions, 
a gradual increase in these expenses 
must be anticipated. 

(5) In a small society it is very danger- 
ous to be involved with a fixed 


(3 


~ 


income that offers no possibility of. 


expansion to meet inflation or 
necessary changing expenses. An 
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appropriate body, preferably the 
General Council, should have av- 
thority to adjust dues annually to 
meet the budget that it considers 
necessary. It is wise, however, to 
_ set an upper limit upon dues, which 
limit can only be raised by a 
written ballot of the membership. 


The Ballot on Dues. At its meeting on 
October 15, 1953 the General Council of 
ASEE decided that a mail ballot should 
be prepared which, if voted, would make 
the General Council responsible for setting 
the dues to provide a balanced budget. 
The Council recommends that upper lim- 
its or ceilings be established of $7.00 for 
members under 36 years of age and 
$10.00 for other members. It is proposed 
that the dues for the first year after ap- 
proval of the increase by the Society mem- 
bership be $6.00 for members under 36 
years of age and $8.00 for others. The 
proposal will also specify that the dues 
should not be increased by more than 
$1.00 per year after the first year. 

I believe that this ballot should be ap- 
proved by the membership of ASEE. It 
provides our Society with financial sta- 
bility for the foreseeable future. It gives 
to the General Council the full responsi- 
bility for maintaining a balanced budget, 
yet it protects our membership in two 
ways: first by establishing a ceiling on 
dues, and second by restricting the dues 
inerease for any member in any year. 
The proposed By Law represents both 
justice and wisdom. 
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Summary of Preliminary Report 
Committee on Evaluation of Engineering 


Education 
H. H. Armsby G. A. Hawkins T. Saville 
M. M. Boring H. L. Hazen R. J. Seeger 
G. G. Brown P. Hemke H. H. Skilling 
A. B. Bronwell J. A. Hrones R. L. Sweigert 
R. 8. Burington L. H. Johnson K. F. Tupper 
J. F. Calvert J. H. Lampe E. A. Walker 
A. P. Colburn F. C. Lindvall E. Weber 
C. 8S. Crouse J. Marin H. E. Wessman 
N. W. Dougherty G. Murphy W. C. White 
T. H. Evans M. P. O’Brien C. L. Wilson 
R. C. Ernst R. L. Pigford W. R. Woolrich 
D. F. Gunder J. H. Rushton D. Young 


Co-Chairmen for the Four Sub-Committees 
L. M. K. Boelter S. C. Hollister 
W. L. Everitt B. R. Teare 


The Committee on Evaluation of Engi- 
neering Education was appointed in May, 
1952 by Dean S. C. Hollister, then Presi- 
dent of the American Society for Engi- 
ering Eucation. The charge to the 
Committee was to determine the pattern 
or patterns that engineering education 
should take to provide the leadership that 
the profession must have 25 years from 
tow. It had become evident that the tre- 
mendous strides taken in the physical 
siences during the past decade had begun 
to influence requirements being placed 
upon the profession of engineering while 
nly minor adjustments have occurred in 
engineering education. 

As examples of the increased impor- 
tanee of the basie sciences in engineering 
Progress one can point out that electronic 
developments have demanded greater 
nowledge of physics from electrical engi- 
teers. Such problems as continuity be- 
tween structural members produced by 
welding and problems of vibrations of 
suspension bridges have demonstrated the 
teed for greater scientific background for 


L. E. Grinter, Chairman 
D. H. Pletta, Secretary 


civil engineers. Mechanical engineers 
found new fields for research in heat 
transfer, fluid mechanics and later in jet 
and rocket propulsion. Practical metal- 
lurgy has changed from an art to a sci- 
ence based upon physical chemistry and 
physics of the solid state. The need for 
newer reactor materials, new nuclear- 
thermal processes and new materials and 


‘systems for radiation protection add to 


our picture of the increasing influence of 
science upon engineering practice. Hence, 
even without considering the major 
changes that are inevitable in engineering 
as nuclear power becomes available, we 
conclude that the many developments of 
the past ten or fifteen years would in- 
evitably necessitate major changes in the 
character of engineering education. 
From another direction there comes an 
even greater influence upon education in 
engineering. Since 1940 a large percent- 
age of research physicists have had their 
interests reoriented toward nuclear prob- 
lems, and it seems doubtful if the interest 
will ever be returned in sufficient meas- 
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ure to influence greatly the research in 
vibrations, elasticity, plasticity, heat 
transfer, engineering thermodynamics, 


fluid flow, and the other engineering sci- 
ences. Hence, engineers have become re- 
sponsible for the continuity of research 
in all the fields of engineering science. 
The leaders of the engineering profession 
25 years hence must be engineers who are 
at no loss in interpreting or themselves 
contributing to the extension of the fields 
of engineering science. Typical curricula 
of the era 1910-1940 were not designed 
with such an objective in mind. 


Curricula Considerations 


Basic Science. The basic sciences for 
all engineering curricula include mathe- 
matics, physics and chemistry. Mathe- 
matics through ordinary differential equa- 
tions seems close to a minimum essential 
for all engineers. Chemistry deserves in- 
creased emphasis in engineering education 
and for a larger proportion of engineers 
considerably more than the usual fresh- 
man chemistry course is necessary. The 
Committee has on three occasions indi- 
cated its belief that modern physics in- 
cluding nuclear and solid-state physics has 
become an essential study in engineering. 
Since the physicists’ teaching of mechan- 
ies, thermodynamies and electricity is at 
least partly duplicated in engineering 


courses, it is believed that better coordina-, 


tion would provide opportunity for the 
study of modern physics. The Commit- 
tee, therefore recommends greater em- 
phasis upon basic science in engineering 
curricula. 

Engineering Sciences. The Committee 
has recognized nine important background 
sciences in engineering: They are statics; 
dynamics; strength of materials; fluid 
flow; thermodynamics; electrical circuits, 
fields and electronics; heat transfer; engi- 
neering materials; and physical metal- 
lurgy. It is believed that all of these 


studies should be represented in curricula 
that train engineers for service in re- 
search, development or design and that 
probably seven should be integrated into 
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every curriculum that is represented as 
education for engineers. 

Analysis, Design and Engineering Sys- 
tems. Such studies of the junior and 
senior years, along with the necessary 
background of the engineering sciences, 
represents the features that distinguish 
engineering education from education in 
science on the one hand or technical in- 
stitute education on the other. In all 
curricula except those intended for train- 
ing in management or other general pro- 
fessional service, studies in design, or in 
analysis leading to design, should oceur 
as an integrated study over four succes- 
sive semesters. Even the most general 
curricula should include such studies as 
a continuing program for at least two 
semesters. 

Non-Departmental Engineering Courses, 
Curricula often contain certain engineer- 
ing courses selected for broadening pur- 
poses such as electrical engineering for 
non-electricals and heat engines for non- 
mechanicals. When given, such courses 
should limit the study of special machines 
or devices including their construction, 
production or operation. The Committee 
affirms its conviction that the most im- 
portant broadening courses in engineering 
are those listed as the engineering sci- 
ences. 

Humanistic-Social Studies. The Com- 
mittee recognizes the importance of social 
studies and the humanities as an impor- 
tant part of an engineer’s education. Such 
studies reveal the richness of human ex- 
perience so that students may in tum 
enrich their own lives. They should trace 
the political, economic and social history 
of mankind to give students a clearer 
perspective of our civilization today. 
They should provide inspiration for seek- 
ing greater knowledge and understanding 
They should aid the student to develop 
judgment and discrimination, a sense of 
value, and a sound personal philosophy. 

The seeking for immediate usefulness in 
the social studies and humanities, as tool 
subjects in engineering, may well lead to 
failure to achieve the objectives set forth 
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above. Such courses as accounting, indus- 
trial psychology, investment economics 
comparative costs, or city management may 
be just as technical as engineering stud- 
ies. It is outside of such fields that the 
social-humanistie studies must lead the 
student. The Committee recommends a 
much broader study of the effectiveness of 
the social-humanistic stem of engineering 
education. 


Faculty Selection and Development 


Since a more scientific approach to en- 
gineering education is needed it will be 
essential to improve the scientific back- 
ground of engineering faculties. Within 
a given faculty there should exist a bal- 
ance of experience in both the science and 
art of engineering. An educational back- 
ground which includes the Ph.D. degree is 
the strongest evidence usually available 
to measure the probable usefulness in 
teaching and research of a relatively 
young candidate for a faculty position. 
For older persons evidence of the pro- 
ductivity of the individual in creative 
teaching and research may be gaged by 
other criteria, and the formal educational 
background is of less significance. 

Engineering education cannot develop 
superior students without developing su- 
perior teachers who will be recognized as 
creative leaders in the fields in which they 
teach. A faculty that can be expected to 
provide adequate leadership for students 
will have at least one member in five who 
has achieved professional distinction by 
creative activities. Such persons will (1) 
be conducting high grade research of an 
engineering or educational nature or other 
creative activity including publishing of 
good quality, (2) be engaging in consult- 
ing work at a creative level, (3) be ex- 
ereising leadership in scientific, educa- 
tional and professional societies or (4) 
preferably be serving in a combination of 
such activities. It is recognized that de- 
velopment is quite as important as se- 
lection of a faculty and also that a definite 
policy on termination of employment for 
those who do not live up to their expected 
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performance is a necessary factor in fac- 
ulty development. 


Accreditation of Curricula 


A request from ECPD brought the 
Committee on Evaluation into the diseus- 
sion of accreditation. For proper han- 
dling of accreditation ECPD needs im- 
proved standards for measuring the 
effectiveness of the educational process 
and also criteria that distinguish engineer- 
ing curricula from those in science and 
from those in technical institutes. As 
already indicated the Committee on Evalu- 
ation concluded that an increased back- 
ground in mathematics, physics and chem- 
istry, a study of nine engineering sciences, 
and a continuity of study of engineering 
analysis and design, or of engineering 
systems, extending through four semesters 
should distinguish an engineering ecurricu- 
lum intended for the training of engineers 
for professional-scientifie service such as 
research, development or design. Then 
recognizing the need for additional engi- 
neers for general professional engineering 
services, the Committee concluded that a 
bifureation in engineering education is 
the practical answer to such diverging 
functional objectives. It has, therefore, 
suggested the terms professional-scientific 
programs and professional-general pro- 
grams to designate the two broad func- 
tional objectives of engineering education. 

Professional-general programs are those 
designed for producing engineers quali- 
fied (1) to serve in areas between engi- 
neering and business, management, law, 
real estate, or agriculture, (2) between 
engineering and a branch of science where 
the opportunities to apply engineering 
analysis and design may be limited, (3) 
between engineering and a highly applied 
technology such as production processes, 
operation, construction, or air condition- 
ing, welding, or wood technology. Such 
programs may have somewhat reduced re- 
quirements of mathematics, physics and 
chemistry, and only seven of the nine 
engineering sciences need be included. 
Also, the study of engineering analysis 
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and design may be reduced from four to 
two continuous semesters. However, the 
decision as to whether a planned program 
curriculum is really engineering education 


is to be made wholly upon its content of’ 


the engineering sciences and the use made 
thereof in the study of engineering analy- 
sis, design and engineering systems. 

A decision has been reached by ECPD, 
upon the recommendation of the Council 
of ASEE, that the standards of accredita- 
tion of engineering curricula shall be 
raised. To achieve this result without un- 
due hardship it is here recommended that 
the accreditation process be reconsidered 
on the basis of a distinction between pro- 
fessional-scientific studies and profes- 
sional-general studies. Some institutions 
may choose one function or the other for 
all programs: other institutions may have 
a bifurcation between the objectives se- 
lected by different departments; and in 
large departments dual curricula serving 
different functions may develop. Bifurca- 
tion exists widely today in upper-division 
options, senior options, groups of electives 
or selective opportunity for research or 
thesis study. The Committee emphasizes 
the importance of broad experimentation 
with all such opportunities for selected 
engineering students. Each device men- 
tioned can make a strong contribution to 
professional-scientifie study. 

The Committee on Evaluation recom- 
mends that each engineering college de- 
termine for itself the best way to meet 
ether or both of the dual objectives that 
the Committee has defined for engineering 
education. To ECPD it recommends lib- 
eral acceptance of experimental programs 
that meet the definition given of engineer- 
ing education, i.e., those that include an 
adequate content of engineering science 
and of applications thereof to engineering 
analysis and design. The length of cur- 
ricula should be one such factor subject 
to wide experimentation. The Committee 
does foresee difficulty in meeting within 
a four-year program its recommendations 
for an accredited professional-scientific 
engineering program plus all of the spe- 
cialized courses of the degree-granting 
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department, but it believes that specialized 
engineering courses are of far less value in 
professional-scientific education than a 
broad background of engineering science 
and its application is one field of analysis 
and design. 


Special Designation of Accredited 
Curricula 


There appears merit in identifying 
those curricula which meet criteria sub- 
stantially above the minima. The major 
factor in such identification should be 
the background and eminence of the fac- 
ulty and its attention to creative teaching. 
When the program conducted by this 
faculty is of such a nature as to develop 
in a considerable proportion of the gradu- 
ates a capacity for creative technical ac- 
tivity or creative leadership in engineer- 
ing it is the reeommendation of Committee 
that this curriculum should be given spe- 
cial designation. For such designation 
curricula should be taught by faculties 
including a substantially larger propor- 
tion of distinguished staff members, as 
defined previously, than is required for 
minimum accreditation. The recommenda- 
tion of a curriculum for special designa- 
tion should be referred by the Inspection 
Committee for final action to a group of 
national representatives whose background 
of examination of institutions covers a 
wide geographical area. 


Conclusions 


1. By joint action of ASEE and ECPD 
the Education Committee of ECPD has 
been instructed to develop higher stand- 
ards for accreditation of engineering cur- 
ricula. 

2. One objective of the Committee on 
Evaluation has been to establish a phi- 
losophy of engineering education appro- 
priate to the training of engineers for 
leadership a generation hence, and to 
clarify the significant factors that con- 
tribute to high standards of engineering 
education. 

3. Another objective has been to study 
the influence of higher standards of ac- 
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ereditation upon the Engineering Col- 
leges and to consider ways in which in- 
stitutions may appropriately justify ac- 
ereditation based upon the performance 
of different functions in the broad field of 
engineering education if they so desire. 

4, The functional divergence so evident 
in engineering activities, which range 
from research to management and sales, 
has led to the Committee’s recommenda- 
tion that accreditation be based upon 
either of two defined functions in engi- 
neering education, i.e., professional-gen- 
eral education and professional-scientific 
education. Such divergence should not 
necessarily require separate curricula but 
might be based upon options, groups of 
electives, their study, ete. 

5. In order that the decision to develop 
advanced standards of accreditation may 
not unduly restrict the number of pos- 
sible accredited curricula, the Committee 
recommends that a special designation be 
given to any curriculum taught by a 
faculty of unusual distinction where the 
program conducted by the faculty is of 
such a nature as to develop in a con- 
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siderable proportion of the graduates a 
capacity for creative technical activity 
or creative leadership in engineering. 


Further Studies 


The Committee on Evaluation has made 
the report summarized above as a Pre- 
liminary Report for study by each College 
of Engineering. Each of the recommen- 
dations tentatively adopted will be recon- 
sidered in the light of the suggestions, 
criticisms and revisions presented by re- 
ports from Institutional Committees on 
Evaluation and Deans of Engineering 
Colleges. Resolutions from engineering 
groups will be welcomed although mere 
criticism or approbation without support- 
ing analyses will not be very helpful to the 
Committee in revising its report into final 
form. Therefore, the Committee on Evalu- 
ation particularly requests thoughtful, ma- 
ture analyses of the Preliminary Report 
without undue emphasis upon the form or 
mechanism of accreditation which is of 
secondary importance in this study. 
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Unionization of Pr 


ofessional Personnel* 


By K. B. McEACHRON, 


Consultant-Professional Employee Relations, General Electric Company, 
Pittsfield, Massachusetts 


I shall endeavor to discuss this subject 
from the point of view of industry as I 
see it. Obviously I cannot speak for in- 
dustry as a whole nor will the point of 
view which I give necessarily represent 
the complete and entire point of view 
of any manufacturer or groups of manu- 
facturers, or employers of professional 
personnel. Since industry employs -both 
engineers and scientists in many of its 
operations, very often in the same plant, 
it is proper to consider them together, 
although the chief emphasis will be on 
the engineers. 


The Struggle for Unity Organization 


There has long been an urge on the 
part of engineers and scientists to find 
some way to keep governmental agencies 
properly informed as to the advances in 
the fields of science and engineering. The 
professions of law and medicine exert a 
strong influence on governmental affairs 
as applied to their own spheres of activity. 
The engineers and scientists as a group 
‘possess special knowledge which they feel 
ean be useful to the government at local, 
state and national levels and it is to be 
expected that the professional man will 
want to assist government to whatever 
degree he can. 

On the other hand, there are matters of 
legislation of very considerable impor- 
tance to professional people which with 
the exception of law and medicine, and to 
some degree the church, have not been 
well represented in the halls of Congress. 
It is well known that legislation affecting 


* Condensation of paper presented at the 
Annual Meeting, ASEE, Univ. of Florida. 


the practice of medicine will have’ the 
scrutiny of the Medical Association before 
it gets very far. 

Beginning with the formation of the 
American Association of Engineers in 
1915, there have been several organiza- 
tions formed to work in the fields of ae- 
tivity covering all branches of engineer- 
ing. These included American Engineer- 
ing Council, the Engineering Council for 
Professional Development, and more re- 
cently the Engineers Joint Council. The 
Founder Societies were active in the for- 
mation of all of these. The AEC was in 
existence for eighteen years. 

The objectives of EJC, which now has 
a membership of eight National Societies, 
including the Founder Societies, are: 


“a. Advance the general welfare of 
mankind through the available re- 
sources and creative ability of the 
engineering profession. 

b. Promote cooperation among the 
various branches of the engineering 
profession. 

ec. Advance the science and profession 
of engineering. 

d. Develop sound public policies re- 
specting national and international 
affairs wherein the engineering pro- 
fession can be helpful through the 
services of the members of the engi- 
neering profession.” 


Registered Professional Engineers i 
the various States founded the National 
Society of Professional Engineers in 1934 
with headquarters in Washington, D. ¢. 
Its voting membership is limited to those 
registered under the laws of the various 
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States. Its objectives are given as “the 
ivancement of the public welfare and 
the promotion of the professional, social 
nd economic interests of the professional 
agineer.” It has presently a membership 
of 28,000. Members are kept currently in- 
formed of activities through the N.S.P.E. 
legislative Bulletins, and their publica- 
tin The American Engineer. 

Of this entire group, the two organiza- 
tions who stand out most clearly today 
1s being possible vehicles for meeting the 
ibjectives of the unity organization, are 
the National Society of Professional Engi- 
ners and the Engineers Joint Council. 
Neither of these organizations quite meets 
the desires of engineering people, which 
nay be summed up in the following: 


Professional 
IMPROVE Economie status 
Social 


interests of their em- 
ployer or client 
interests of their profes- 


PROMOTE 
general welfare of the 
professional employees 
SERVE their community 


society at large 


engineering and scientific 
REPRESENT people in problems of 
local, state and national 

government 


Growth of Engineering Associations and 
of Independent Unions 


After the Wagner Act (1935) and be- 
ore the Taft-Hartley Act (1947), many 
pofessional persons became increasingly 
ilarmed over the possibility of finding 
temselves in a heterogeneous union in 
which the professional people would be 
greatly outnumbered and persons con- 
tolling the union would not be likely to 
be sympathetic to problems of profes- 
‘onal people. What could happen was 
demonstrated in many cases as docu- 
mented by Raymond L. Forshay in a 
paper in 1946 presented to the ASME. 


Engineering Associations (Non-certified) 


The most extensive organizations of 
Engineering Associations which are not 
union groups are found in six of the 
larger plants of the General Electric 
Company, with a total membership of al- 
most 4000. In the G.E. Associations, 
engineers at all levels may become mem- 
bers but those in supervisory or mana- 
gerial positions do not in general take any 
active part. Generally speaking, their 
constitutions provide for “an organiza- 
tion through which the members may ad- 
vance their professional, economic and 
social status and better discharge their 
responsibility to promote the interests of 
their employing company and their pro- 
fession, and to serve their community and 
society at large.” The largest of the As- 
sociations, which is in Schenectady, has 
been very active in promoting civie ac- 
tivities such as a housing project, traffic 
control, transportation and many other 
matters which have been of distinct benefit 
to the city of Schenectady. 

There are associations in other com- 
panies which have objectives that are 
similar. 

These Associations have in general kept 
their members informed of the salary 
situation through salary surveys and have 
also provided useful data resulting from 
attitude surveys which some of them have 
conducted. The ideas of the General 
Electric Associations on Unity have been 
incorporated in an article appearing in 
Electrical Engineering for April 1953, 
entitled “A New Unity Plan Proposed.” 


Unions Set up for Protection 


Perhaps typical of the unions formed 
to prevent being drawn into a hetero- 
geneous group are the unions organized 
at the Western Electric Kearny Plant, 
TVA and Sperry Gyroscope. Some of 
the unions so organized still retain their 
autonomy while others have joined the 
newly organized Engineers and Scientists 
of America, which is now on a National 
basis. Some have operated very much as 
they did before they were certified. Others 
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have been more militant in their dealings 
with their managements, operating to 
negotiate grievances and using the ma- 
chinery which is normally associated with 
labor unions. This was, of course, a nat- 
ural development even though organized 
originally as a protection against a labor 
union. 


Unions Set up for Bargaining Purposes 


Unions in this category were established 
primarily because of what they regarded 
as being unsatisfactory practices of the 
employers. Some of the practices listed 
as being unsatisfactory are: Loss of eco- 
nomic position in comparison with labor; 
no premium pay for overtime; too little 
personal recognition by supervisors; use 
of engineers for semi-technical jobs; lack 
of planning for the development of young 
engineers to increase their effectiveness 
and to utilize their particular talents; in- 
adequate measures taken to prevent loss 
of dignity and failure to maintain profes- 
sional standing; failure to provide ade- 
quate channels of two-way communica- 
tion; inadequate and undesirable offices; 
lack of secretarial and drafting assistance ; 
punching clocks; checking by plant guards 
when coming in late. 


Situation is Greatly Improved 


Many companies have given much time 
and effort to determine what is right and 
proper in terms of compensation, job 
satisfaction, dignity, professional recogni- 
tion, opportunity for position develop- 
ment, clear understanding of mutual prob- 
lems, better two-way communication, use 
of professional personnel up to their full 
capacity, further development of individ- 
uals through courses both within and out- 
side the Plant, together with proper fa- 
cilities for doing the work assigned. 
These, together with realistic and satisfy- 
ing insurance, pension, investment and 
savings plans, as well as freedom from 
unnecessary restraints, are designed to 
relieve the professional employee from 
frustrations and worry so he can do his 
best work and progress as far as his abil- 
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ity and desire can take him. These are 
the goals of enlightened industry today 
with respect to their professional per 
sonnel. 

In industry whose product is such that 
the engineering content is great, the super- 
visors and managers are usually engineers 
themselves, and have the engineering ap. 
proach and point of view. The EJC 
Survey of 1946 indicated that over 30% 
of the technical graduates reported their 
field of employment as either in adminis. 
tration or management. There is a wealth 
of other data indicating that engineers are 
widely used in managerial positions. In 
such enterprises the professional will also 
be found in the manufacturing and mar- 
keting operations. Thus the engineer, 
either through the developments he may 
make, the new and novel designs he pro- 
duces or the new molecule of which the 
scientist may be the architect, may well 
have such an important effect on the busi- 
ness that he truly becomes a part of man- 
agement although he himself may not be 
a manager or even a supervisor. 

How can the engineer be taken into the 
confidence of management with reference 
to problems where the engineer’s know!- 
edge or judgment is important to the 
business, if the manager knows that such 
information could be of great value to a 
union for propaganda or bargaining pur- 
poses? This cannot help but build a wall 
between the professional personnel and 
their management. When the union is 4 
local and independent one this may not 
be a serious matter, but for confidential 
information to become available to Na- 
tional union leadership who have no par- 
ticular sense of loyalty to a given plant, 
and who may even be antagonistic to its 
management, would be most unfortunate. 
Under such conditions management would 
tend to protect itself by not taking its 
personnel into its confidence as it nor- 
mally can do with its professional people 
when they do not belong to a National 
union. There are engineers in employ- 
ments where the above statements do not 
apply because they are not consulted on 
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policy matters or their work is of such a 
nature that they do not have access to 
confidential matters. In some cases it will 
not apply to young engineers until they 
have established some reputation for ac- 
complishment. 

Ethics 


The engineers no more than the doctor 
or lawyer can serve two masters. Like 
the doctors and the lawyers the engineers 
and scientists are a group of intelligent 
people capable of speaking for themselves 
and disliking regimentation or compul- 
sion. They believe that the treatment ac- 
corded them should be like that given to 
doctors and lawyers, and they are right. 
On the other hand, they must show that 
they are worthy of the trust placed in 
them, and that they will conduct them- 
selves in a manner befitting a professional 
man who places the interest of his client 
or patient first and who will do nothing 
while employed by him to hurt his inter- 
ests. The professional knows, or should 
know, that no business can prosper with- 
out profit—that a reasonable and proper 
amount of money should be reinvested in 
the enterprise in order to retain a satis- 
factory percentage of the available busi- 
ness. He knows also that the product 
must be improved continually, new 
products developed and cost reductions 
achieved constantly; otherwise the com- 
pany will go out of business. These are 
matters of economic operation and along 
with other items are the concern of the 
engineer. It is his responsibility in many 
companies to maintain the quality of the 
product and to assist materially in re- 
dueing complaints. He must do all he can 
to protect the interests of his company in 
design, in manufacturing, in the market- 
place, or wherever he may be. 

Ethical practice may be difficult within 
a local independent union, or association 
as they are frequently called, but with a 
National union the opportunity and temp- 
tation for unethical practice will become 
even greater, particularly where compet- 
ing company employees are concerned, or 
customers’ and vendors’ employees are 
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involved. The engineer is often entrusted 
with developmental information relating 
to new products or improvement of exist- 
ing ones which may be of very great value 
to his company, and where premature 
disclosure could have disastrous effects. 
Such information is the property of the 
employer and should not be disclosed nor 
should it be a matter of or related to any 
bargaining issue. There are many prob- 
lems to be solved in this area by the na- 
tional union when it has in engineers and 
scientists from all kinds of industry, to- 
gether with a smaller percentage of non- 
technical people. This is not to state that 
the National union cannot be ethical or 
that it is inherently unethical, but it is 
to say that as more and more power is 
concentrated at the top the stakes become 
higher and the temptation greater to feel 
that the ends justify the means. 


Effect on Technical Societies 


The effect will be determined to a con- 
siderable degree by the future growth of 
Engineers and Scientists of America 
(ESA) or equivalent union, and the 
changes the unions or technical societies 
may undergo as a result of a and 
the passage of time. e 

The injection of another ‘idilieid or- 
ganization (ESA) with the stated objec- 
tive “to promote the economic, profes- 
sional and social welfare of engineering 
and scientific employees” adds to the al- 
ready complicated picture of unity or- 
ganizations. 

Since ESA is a union group it is dif- 
ferent from any of the other societies in 
that it automatically excludes managers 
and supervisors from its membership. 
It is also different in that scientists are 
included. It is to be noted in this con- 
nection that engineers and scientists are 
often employed in the same laboratory 
or plant. However, many scientists be- 
long to the engineering technical societies 
because of a community of interest in 
certain fields. Scientists are included in 


the membership of both union and non- 
union associations in many locations. 
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The stated objectives of ESA are very 
similar in essence to those of the American 
Association of Engineers and the National 
Society of Professional Engineers except 
that ESA is limited to employees. 
has in its scope some of the functions 
of the EJC. 

It would appear, based on objectives, 
that EJC, NSPE and ESA are all in a 
somewhat competitive position with re- 
spect to legislation as it affects the engi- 
neers. This applies in areas outside the 
strictly technical. 

Those who have the welfare of engineers 
and scientists at heart should make it their 
business to give this whole matter serious 
and unbiased study, because trends may 
be established now which could not be 
changed a few years hence. Let’s be sure 
of how we want this unity program to 
develop. There are those who would com- 
bine all activities in one society, to avoid 
duplication of effort, payment of dues in 
two or more societies and to avoid attend- 
ing several sets of meetings in order to 
get the complete program. 

Some of the difficulties of operation 
with groups more or less in competition 
is indicated when one considers the opera- 
tion of committees in the technical socie- 
ties or National Society of Professional 
Engineers who may have in their member- 
ship persons who are also active in ESA, 
thus making the problems of living to- 
gether increasingly difficult. This could 
result in supplying channels of informa- 
tion either into the technical societies or 
into ESA which might be used in a man- 
ner inimical to the interests of the groups 
involved. 


Professional Employee Relations 


In this paper there will be no attempt 
to present a complete story dealing with 
all the problems of management with re- 
spect to the professional employees. 
Some of the more important ones, how- 
ever, will be discussed briefly. 

Whether in our colleges or universities, 
in industry or in government, to produce 
job satisfaction on the part of the em- 
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ployee it is necessary that his management 
not only understand but practice good 
professional relations. Job satisfaction 
includes many factors, one of great im- 
portance being compensation. In this 
brief discussion of compensation I will 
limit myself to the problem as it exists 
in industry. 

The larger enterprises, and many of the 
smaller ones, who are concerned about 
their professional people have given a 
great deal of time and effort to setting 
up salary policies which will be fair and 
just, with all determining factors consid- 
ered. The compensation which a new pro- 
fessional employee without previous serv- 
ice receives is necessarily a payment for 
potential. As the years pass, however, 
the compensation is based to an increasing 
degree upon his demonstrated contribu- 
tion. Obviously the contribution which a 
man may make to the operations carried 
on by his company can and in many cases 
does continue to increase through the 
years as long as he remains with the com- 
pany. On the other hand, it does not 
necessarily follow that because he is older 
his contribution is greater. In many com- 
panies, salary reviews are conducted at 
stated intervals, perhaps once a year, after 
having made a careful appraisal of each 
individual and his accomplishment, but 
it should be possible to make salary ad- 
justments whenever warranted in special 
cases. 

Survey data such as in the 1946 Survey 
made by EJC, and other surveys made 
by groups of employers or by technical 
societies, as NSPE or the various Engi- 
neering Associations are useful and should 
be properly consulted and compared with 
the salary structure in a given company. 
It is important to be as sure as one can 
be that the compensation is right and 
proper for the individual involved, with 
due consideration being given to the com- 
pensation received by others in his own 
group, or in other groups requiring simi- 
lar skill or experience in his own com- 
pany, as well as comparison with data 
received from outside. The professional 
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employee feels that a merit increase is a ceptable and if not received would be 
neasure of his improved performance, cause for complaint. . 
his better output or his ability to handle Some sort of rating system or its 
inreased and more complex work, and is equivalent has proven to be very helpful 
sven to him in recognition by his em- in the matter of appraising an individual. 
ployer of this improvement. Increases It also provides a good opportunity for 
that come to him as a result of other fac- his supervisor to discuss with him his 
tors which may be general increases not opportunities for advancement, his con- 
based on merit are, of course, very ac- tributions, his personal qualifications and 
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Mi. 1. Starting rates for engineers—showing curve of increase when salary is twice the 
present starting rates after fifteen years of service. : 
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any unsatisfactory situations which may 

-have arisen, and to indicate to the em- 
ployee what he himself might do, and 
what the company might help him do to 
improve the situation. Such interviews 
should be conducted frequently. The 
supervisor and the employee should wel- 
come the opportunity for a heart-to-heart 
talk concerning any matter which is on 
the mind of the employee, but aimed par- 
ticularly at the employee’s question “How 
am I doing?” This does not mean that 
the contact should be limited in any sense. 
The professional employee should always 
feel that his supervision will be glad to 
talk matters over with him at any time, 
whether in the field of his own personal 
affairs, his relationship to the company, 
his prospects for the future or any other 
matter. It is not enough that the super- 
visor merely be able to. call the profes- 
sional employee by his first name and to 
make it easy to have an interview, but he 
should be sure that the employee under- 
stands that his supervisor has a real and 
personal interest in his happiness and 
well-being. He must be willing to demon- 
strate this attitude in his actions as a 
supervisor. 

In connection with compensation, the 
curves shown in Fig. 1 are of considerable 
interest. The lower curve shows the start- 
ing rates for B.S. graduates beginning in 
1920 and projected to 1954. Up to 1953 
this is an experience curve. Whether or 
not it will continue to the point shown 
for 1954 is, of course, unknown, but it is 
rather amazing to note how these starting 
rates have increased. Bearing in mind the 
present economic picture in our country, 
one could hardly expect that the starting 
rates could continue to increase in the 
same fashion as they have done in the 
last ten or more years. It has been sug- 
gested in various places that a criterion 
for determining the present salary of a 
professional man could be on the basis of 
at least twice the present starting rate for 
a man who has had fifteen to twenty years 
service. To see how this works out the 
upper curve was drawn in Fig. 1 on the 
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basis of indicating double the starting 
rates throughout the entire period. Curves 
have then been drawn showing a possible 
salary increase picture for an individual 
who entered employ in 1938 and in 1953 
would be expected to receive at least twice 
1953 starting rate. The curve for such 
an individual is almost asymptotic. It 
will be immediately apparent that such a 
situation is unstable and certainly cannot 
be expected to continue very long without 
reaching some rather astronomical figures, 
I am not making any predictions whatso- 
ever as to the future, but I think it is 
clear that these figures cannot continue 
to rise at the increasing rates of the past 
without the economy being seriously af- 
fected. 


Two-way Communication 


The channel of communication between 
the employee and his supervision must be 
kept open. First the employee must know 
what is expected of him. He must be 
properly oriented with respect to his su- 
pervision and his fellow employees. He 
should be kept well informed of the com- 
pany’s procedures, practices and policies, 
and how they affect him. His questions 
should be answered directly and immedi- 
ately by the supervisor, and if he does 
not know the answers they should be se- 
cured within a reasonable period of time. 
The potentialities of the man should be 
given every opportunity to develop to the 
fullest and he should be appraised fre- 
quently of the progress he is making. 
Worthy goals should be set up for him to 
strive for, and then proper recognition 
given both in compensation and in posi- 
tion. In highly specialized operations 
there will be need for the specialist whose 
compensation, position and professional 
standing should be commensurate with his 
contribution to the success of the business 
as well as in the improvement in the art. 
Policies with reference to improving his 
education in those areas which are of mu 
tual value to the company and the em- 
ployee should be given very careful con- 
sideration and where arrangements can be 
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made reasonably, this should be done in 
;manner satisfactory to both employer 
md employee. 

Some people work well under pressure 
md others may not. The idea that de- 
ylopments may be scheduled with exact- 
ness would depend upon the state of the 
ut and what might be the nature of the 
evelopment. There has been recognition 
of this in the separation of the scientific 
personnel engaged in purely scientific re- 
garch from personnel primarily con- 
emed with production. This does not 
nean that goals should not be set up and 
lates attached, but supervision ought to 
mderstand and be sympathetic to reason- 
ile operation for the scientific personnel. 
More and more professional people 
wrk as teams or task forces to solve 
te problem, because the background has 
iimany cases become so great that one 
idividual cannot be sufficiently expert in 
te many fields involved. Design prob- 
ms are much closer to production—dates 
ud specifications must be met. The engi- 
ers must be able to work with the cus- 
mers in many cases, with the manu- 
feturing organization, sales or marketing 
mups and produce a design on which 
te employer can make a _ reasonable 
jofit. Such factors as these are all im- 
wrtant to the operation of the business 
id must be discussed frankly and freely 
rth employees, through the medium of 
wo-way communication. The employee 
wll get the sense of belonging to the 
tmpany if he is taken into confidence 
ad informed of impending changes 
ttich may even remotely affect him or his 
erations. This can be done individually 
t collectively with groups, depending 
yon the nature of the problem. Many 
panies today are holding informative 
wttings frequently, sometimes in large 
toups when dealing with overall company 
Msiness problems and matters of that 
wt, and even more often in smaller 
mups when the problem being discussed 
tone of a local nature or one’ which 
muires more intimate contact with the 
‘gineers and scientists. 

Activities of this sort take considerable 
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time and they have to be reasonably well 
planned. Yet they do make for good job 
satisfaction. I know engineers who have 
been employed for periods as long as five 
years to whom their company’s plan for 
insurance or pension has never been ex- 
plained; neither have they received any 
written material relating to it. Many 
companies are doing a good job in this 
area, but it is an important field and 
should be given very serious attention. 


Summary 


1. There has been a strong desire on the 
part of the engineers during the past 30 
to 40 years for the development of an 
organization which can speak for them 
in relation to government, which will do 
whatever is necessary to maintain the 
professional standing of the profession, 
set up in such a manner that its members 
may feel a personal and active relation- 
ship to such a unity organization, with 
an operating mechanism which is reason- 
ably quick and will represent all engineers 
of every branch in all matters of concern 
to the engineers. 

2. The growth of the Engineers and 
Scientists of America, which is a federa- 
tion of labor unions, represents the en- 
trance of another group into the unity 
picture, and its possible relationship to 
existing technical societies, groups like 
NSPE, AAE and Engineering Associa- 
tions requires very careful study and 
consideration. People in these various 
groups will be interested in studying this 
whole situation to discover what these 
trends mean and what future action ought 
to be taken to get the best result. If 
ESA grows to large proportions it can 
constitute a serious threat to the existing 
Societies. 

3. The existence of a national trade 
union of engineers for the purpose of 
collective bargaining, using the usual 
union pressure techniques, is almost cer- 
tain to produce profound changes in the 
professional status of engineers if the 
venture is successful. While there are 
isolated small and exceptional instances 
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of trade union organizations in other pro- 
fessions the trade union principles of 
militant, collective action are in many 
respects inconsistent with the principles 
of the professional engineer, doctor or 
lawyer which emphasizes individual com- 
petence, integrity, and the confidential 
relation between the professional and his 
client or employer. 

4, There are many situations in existence 
today in the various employments in in- 
dustry, in government and in our educa- 
tional institutions where professional em- 
ployees are not being given the considera- 
tion now being thought desirable and 
necessary by the more enlightened in- 
dustry units. The following thoughts may 
be of value to you in this direction: 


a. Be sure that you are giving your en- 
gineering and scientific personnel compen- 
sation which is just and fair, and be cer- 
tain that you are familiar with what others 
are doing in this area as a check against 
your own thinking. 

b. Give your professional people the 
attention which they and their problems 
deserve. 
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ce. You cannot operate in a vacuum— 
your communications must be good both 
ways. Your supervision may not he as 
good as you think. 

d. Avoid misunderstandings. Be sure 
that your supervision has a clear under. 
standing of his own responsibilities and 
accountability. 

e. Realize that your professional em- 
ployee wants recognition not only from 
the salary or compensation point of view 
but as a professional individual who ecar- 
ries a real responsibility and who in many 
cases can grow in his contribution if given 
the chance and backed up with faith and 
willingness to help on the part of an im- 
mediate supervisor. To be as successful 
as we can be, we should continually strive 
for job satisfaction. Be certain that your 
professional people are used up to their 
capabilities, that their contribution and 
potential is properly evaluated, that the 
employee is kept informed, and that his 
compensation is right and proper both 
from the standpoint of his own group 
and company as well as on a community 
and national basis. 


College Notes 


Paul F. Chenea has been named as 
Assistant Dean of the five engineering 
schools of Purdue University. In his 
new capacity, Dr. Chenea will assume 
such administrative duties as may be as- 
signed by G. A. Hawkins who became 
Dean last July 1. 


* % 


George Gerard has been appointed As- 
sistant Director of the Research Divi- 
sions of New York University’s College 
of Engineering. The Research Division, 
with a staff of 405, has an annual operat- 
ing rate of more than $2,000,000 in re- 
search sponsored by industry and gov- 


ernment. . . . Emanuel A. Salma has 
been appointed Acting Director of the 
Evening Division of the College of Engi- 
neering at New York: University. He 
will administer the educational programs 
of 1,130 students who are studying for 
degrees in major branches of engineering 
while employed in engineering work dur- 
ing the day. 
* * 

The University of Pittsburgh has let 
contracts totalling $1,195,087 for the con- 
struction of a building to be a new head- 
quarters for its schools of engineering 
and mines. 
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How Can Competent Young Instructors Be 


Attracted to Colleges? 


What Intangible 


Rewards Are Available>* 


By WEBSTER N. JONES 


Vice President, Carnegie Institute of Technology 


One of the critical problems that con- 
tinually haunts engineering college ad- 
ninistrators is how competent young engi- 
neers can be attracted to teaching, and as 
scorollary, what intangible rewards may 
be stressed in lieu of high salary. 

First on my list of criteria for attract- 
ing good teachers, I would place leader- 
ship—the need for an enlightened, pro- 
gressive and respected central adminis- 
tration, 
There is no need to spell out the reasons 
why good leadership is essential; I’m sure 
you all agree with me on that point. But 
I would like to interject one word of 
caution. In so far as may be possible and 
practicable, I would warn against too 
frequent turnover at the department head 
level. It takes a long time to develop a 
good department head, and a longer time 
for him to develop the type of intimate 
morale which goes beyond what can be 
found in industry and makes membership 
in his department appeal to the finest 
ype of young man. Many faculty mem- 
ters just do not have the required abilities 
0 be an administrator, as well as to di- 
ret and take part in teaching and re- 
arch. In any case, I would recommend 
iat department heads be appointed 
uther than be elected by their colleagues 
it recurring intervals. 

Secondly, I would be concerned with 
tucational objectives, and the general 


*Presented at the Annual Meeting of 
SEE, University of Florida, ECAC Pro- 
fam, June 1953. 
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policies and procedures used to achieve 
them. If a man is to give up the greater 
financial rewards of industry, one of the 
strongest reasons for doing so will be his 
love of teaching, and his faith that in the 
institution where he will teach, teaching 
can be made enjoyable and deeply worth- 
while—a greater service to his country 
than he could give in any other way or 
any other institution. “Sound educational 
objectives” implies preparing the student 
to continue to learn for the rest of his 
life as a person, a citizen, and a profes- 
sional man; and although there may be 
many satisfactory routes to achieve these 
objectives, few promising young teachers 
will be attracted by a philosophy of stuff- 
ing the student with knowledge and tech- 
niques as contrasted with the philosophy 
of educating the young to become better. 
Assuming that we are talking about an 
institution that is primarily undergrad- 
uate, I would nevertheless insist on having 
a quality graduate program and the vital- 
izing influence of research. Every staff 
member must in general expect to share 
the opportunity to teach graduate courses 
and direct research in his field of special 
interest, so that he can find a higher in- 
tellectual satisfaction at the cutting edge 
of progress in his field than industry can 
provide. Of course, the faculty member 
should also be encouraged to participate 
in part-time consulting work, and in the 
activities of technical and professional 
societies. 


| 
| 
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Character of Staff 


Next in importance, I think, concerns 
the character or make-up of the existing 
staff. The most valuable natural resource 
of any organization, and perhaps its 
greatest source of pleasure and develop- 
ment, is the young engineer who comes 
to it. Indeed, to many a man in industry, 
the primary appeal of the educational 
institution is the intellectual personal 
quality of its staff members. A young 
man wants to be stimulated by competent 
leaders in his field, and he wants to work 
in an environment that encourages his 
professional development, and that also 
delights him by the human contacts it 
provides. 

Then fourth, I would want adequate 
space and equipment. It is all too easy 
to give lip-service to the necessity for re- 
search, and yet not provide the facilities 
that are required to do the job. True, 
graduate work and research are expensive. 
Yet they must be done, if only to improve 
the quality of the undergraduate educa- 
tion. Enlightened leadership will find 
ways to provide the space needed for re- 
search and adequate equipment, too. The 
expense can be minimized through a care- 
fully planned and administered program 
of sponsored research. And much good 
fundamental research can be carried out 
in existing undergraduate laboratories. 

Fifth, though not necessarily last, ade- 
quate salaries must be paid, especially for 
outstanding men. The generally prevail- 
ing rates of faculty compensation are 
dismally low compared with salaries paid 
by industry to comparable personnel. I 


doubt if there are any schools that have 
been able to keep their salaries moving 
with the increased cost of living in the 
past ten or fifteen years. We must do 
much more, if we are not to lose our best 
people to industry. Fortunately, there 
will always be those who will prefer the 
university atmosphere and the attendant 
advantages and opportunities. But that 
is no excuse for holding salaries down, 
and it cannot be relied on without danger, 
especially of losing the best men. Every 
effort should be made to pay better and 
better salaries, and to avoid routine per- 
sonnel attitudes that lead to even rates of 
promotion. Instead, education must equal 
or surpass industry in recognizing and 
advancing rapidly its key men. They are 
the ones to fight for. “The poor (and 
even the merely competent) we will have 
with us always.” 


Conclusion 


There may be other factors which con- 
tribute to the appeal of an educational 
institution—for instance the quality of 
the students admitted—but I think in es- 
sence we have mentioned the most impor- 
tant. Of this I am sure—if the institu- 
tion has good leadership, if it has sound 
educational objectives and standards, if it 
has a highly competent staff, if it has 
ample facilities and pays adequate salaries 
to good men and outstanding salaries to 
the best no matter how young, then it will 
have less difficulty in attracting new fae- 
ulty members of outstanding promise and 
in keeping them. 
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Future Scientists of America Foundation— 
Its Work and Objectives* 


By HENRY H. ARMSBY 
Member of Administrative Committee FSAF 


Before this audience of engineering 
educators and employers of engineers, 
there is no need to eall attention to the 
arent and prospective shortage of en- 
gineers, scientists, and technicians. You 
all are thoroughly familiar with the va- 
rious estimates which have been made, 
which, while they differ in detail, are all 
in agreement that the shortage is a se- 
rious one, and that it can be expected to 
continue for many years. 


A New Forecast of Engineering 
Graduates 


In my latest attempt at forecasting 
numbers of engineering graduates, pre- 
pared for a recent meeting sponsored by 
the Research and Development Board, I 
computed engineering freshmen as a per- 
centage of all college freshmen, and found 
that the percentage reached a 20 year 
low of 6.6 per cent in 1950. Last fall 
itwas 9.7 per cent, compared to a gen- 
tral 20 year average of 8.0 per cent. If 
we can maintain the 8 per cent ratio, the 
inreasing sizes of the groups of young 
persons reaching college age should yield, 
weording to my estimates, from 26 to 
%} thousand engineering graduates per 
year beginning in 1956, when the present 
fshmen class graduates, provided no 
hasie changes are made in Selective Serv- 
e policies or in other basic factors af- 
fecting enrollments. 


"Talk delivered before the General Ses- 
won of the American Society for Engineer- 
mg Edueation, Gainesville, Florida, June 
35, 1953. 


I59 JouRNAL oF ENGINEERING EpucaTIon, Nov., 1953 


Probable Civilian Supply 


These are estimated total engineering 
graduates, but the inroads of Selective 
Service and ROTC programs will leave 
only a fraction of this number available 
for civilian employment. 

Last fall I served as a member of a 
subcommittee of the ASEE Manpower 
Committee which attempted to estimate 
the number of engineering graduates who 
would be available for industrial em- 
ployment through the period 1951-56 
under two alternate assumptions; (1) a 
continuation of present conditions of par- 
tial mobilization, and (2) all-out war in 
1954. We estimated about 118 thousand 
available under present conditions, and 
31 thousand under all-out war in 1954. 
At the BLS “partial mobilization” rate 
of 30 thousand per year, the total need 
for the six-year period will be 180 thou- 
sand. What it will be under all-out war 
conditions no one knows, but certainly it 
will be much larger. 

The second annual report of the Na- 
tional Science Foundation contrasts this 
picture with their best estimate of con- 
ditions in Russia. According to this re- 
port, the USSR has enjoyed a steady 
climb since 1945 in the production of 
engineers, and their plans call for 50 
thousand a year by 1955. Furthermore, 
these Russian engineers are for the most 
part graduates of five-year curriculums, 
and some of six-year programs. 


A Long Range Program Indicated 


These few figures are given to indicate 
part of the reason for the establishment 
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of the Future Scientists of America Foun- 
dation. Even a brief study of the figures 
indicates that the problem of the shortage 
cannot be solved at the college level alone. 
Anything done at this level can be only 
a short range and partial answer. The 
long range problem can be solved only by 
considering high school youth, especially 
those still uncertain about future careers 
but possessing aptitudes and abilities in- 
dicating probable success as_ scientists, 
engineers, or technicians. The problem 
then becomes one of identifying the stu- 
dents with these abilities and aptitudes, 
giving them sound and unbiased career 
information, using effective motivation so 
that they may seek to make the most of 
their native abilities, and providing such 
instruction in junior and senior high 
schools as will give these youth the proper 
foundation for successful study of engi- 
neering, science, or technology in colleges 
or technical institutes. 

The importance of this kind of a pro- 
gram can be appreciated when we realize 
that approximately 40 per cent of those 
high school graduates who have the ability 
to do successful college work (the top 15 
per cent of the total high school popula- 
tion) do not go to college at all. If some 
of these capable students can be helped 
to consider seriously their own abilities 
and interests in relation to the Nation’s 
needs for scientists, engineers, technicians, 
and science teachers, then the general situ- 
ation in these fields can be improved with- 
out endangering the development of man- 
power for other fields. More and more 
leaders working on manpower problems 
are accepting the idea that special efforts 
to improve and expand the teaching of 
science and mathematics in junior and 
senior high schools are greatly to be de- 
sired. 

The May 1951 Institute sponsored by 
the Thomas Alva Edison Foundation 


brought this critical situation to the at- 
tention of leaders in secondary school 
science teaching. They immediately as- 
sociated these problems with those posed 
by a decreasing percentage enrollment in 
high school physics and advanced mathe- 
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matics courses, the small number of college 
students preparing for careers as science 
teachers, and the loss of active high school 
science teachers to military service or to 
more remunerative positions in industry. 
Here was ample motivation for planning 
a earefully organized effort to increase 
the numbers and quality of high school 
science students and science teachers. 


How Was the Foundation Planned? 


The National Science Teachers Associa- 
tion has had for many years an active 
Committee on Professional Relations and 
Projects. This Committee, using its ear- 
lier experiences and proposals developed 
preliminary plans for a program geared 
to this situation. The Board of Directors 
favored the plan in principle and au- 
thorized a protem committee for further 
planning. In February of 1952 the Board 
approved the broad outlines of a plan, 
which in March was placed before repre- 
sentatives of 19 major national organiza- 
tions concerned with scientific and engi- 
neering manpower problems. A series of 
meetings were held, and the proposals 
and plans were progressively revised and 
clarified. Twenty industrial companies 
made modest grants to cover expenses in- 
cident to the developmental work. Finally 
in July of 1952 the Board approved the 
plans and appointed an administrative 
committee to earry forward the develop- 
ment of the new organization. This con- 
mittee still further refined the plans and 
proposals until January, 1953, when stage 
I of the Foundation’s plan was actually 
launched. I shall come back to this 4 
little later. 

The names of the Administrative Com- 
mittee may be of interest to this audience. 
They are, in addition to myself: 


Dr. Allen V. Astin, Director of the 
National Bureau of Standards 

Mr. Hugh E. Brown, Educational Chart 
Editor, W. M. Welch Manufacturing 
Company 

Mr. Robert H. Carleton, Executive See- 
retary, National Seience Teachers As 
sociation 


seen to 
physica 
sciences 
and sei 


represe} 
and ind 
a board 
sons de 
visory § 
develop: 
neering 
eral oth 

This | 
velopme 
America 
some de 
people x 
coneern 
problem 
time ag 
consider 
ment of 
edly ex) 
been ab 
Which p: 
generous 
construe 


Dr. 
Ju 
log 
F 
no 
tio 
Dr. 
the 
ea 
Ed 
Dr. } 
Fe 
Ex 
Proft 
Pr 
Pu 
Dr. 
the 
ae, of | 
anc 
Te: 
: This 
| 


f college 
3 science 
th school 
ice or to 
industry, 
planning 
increase 
h school 
hers. 


nned? 


Associa- 
active 
tions and 
y its ear- 
leveloped 
m geared 
Directors 
and au- 
r further 
he Board 
a plan, 
re repre- 
organiza- 
and engi- 
series of 
proposals 
vised and 
-ompanies 
penses in- 
. Finally 
roved the 
inistrative 
» develop- 
This com- 
plans and 
vhen stage 
s actually 
to this a 


tive Com- 
audience. 


or of the 


irds 
onal Chart 
ufacturing 


cutive See- 
achers As- 
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Dr. Charlotte L. Grant, Dean of the 
Junior Class and Instructor in Bio- 
logical Sciences, Oak Park and River 
Forest High School, Oak Park, Illi- 
nois, and President Elect of the Na- 
tional Science Teachers Association 

Dr. Philip G. Johnson (Chairman of 
the Administrative Committee), Spe- 
cialist for Science, U. S. Office of 
Education 

Dr. Milton O. Lee, Secretary-Treasurer, 
Federation of American Societies for 
Experimental Biology 

Professor Ralph W. Lefler, Assistant 
Professor of Physics and Education, 
Purdue University 

Dr. Harold E. Wise, Assistant Dean of 
the Graduate College and Professor 
of Education, University of Nebraska, 
and President of the National Science 
Teachers Association 


This Administrative Committee will be 
sen to be broadly representative of the 
physical sciences, engineering, biological 
sciences, high school and college teaching, 
and science teacher education. Further 
representation for scientists, engineers, 
and industrial leaders is provided through 
aboard of consultants composed of per- 
sons designated by sponsoring and ad- 
visory groups. This board is now being 
developed and already includes official 
representatives of ASEE, of the Engi- 
neering Manpower Commission, and sev- 
eral other groups. 

This brief history of the origin and de- 
velopment of the Future Scientists of 
America Foundation has been given in 
some detail to emphasize the fact that 
people representing all the major agencies 
concerned with the general manpower 
problem have been consulted time and 
time again, and their ideas thoroughly 
considered in the planning and develop- 
ment of the Foundation. This undoubt- 


edly explains why the Foundation has 
hen able to win the wide endorsement 
vhich promises the financial support and 
generous advice necessary for a really 
constructive action program. 
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What Is the Plan? 


The Foundation recognizes six elements 
in the over-all situation, some of them 
problems, some of them means toward a 
solution. These are (1) an expanding 
economy based on progress and prepared- 
ness, (2) shortages of scientists, engineers, 
and technicians, (3) a serious decrease in 
the number of well-qualified high school 
science and mathematics teachers, (4) fall- 
ing enrollments in senior high school phys- 
ical sciences and mathematics, (5) ex- 
panding science enrollments in grades 7, 
8, 9, and 10, and (6) a developing ele- 
mentary school science program. In- 
volved in the over-all situation to a greater 
or less extent are about 25,000 high 
schools, 65,000 science teachers, and 4 
million science students. 

Considerable study was given to the 
proper name for the organization which 
seemed called for under the general con- 
ditions prevailing. The name finally 
chosen was the Future Scientists of Amer- 
ica Foundation. Each word in this title 
was carefully considered, and legal counsel 
was available before the final decision was 
made. It was decided that responsibility 
for the organization had to reside some- 
where, and that there were many reasons 
for making it an activity of the National 
Science Teachers Association. One rea- 
son was that as an official department of 
the National Education Association, char- 
tered by the Congress as a scientific and 
educational organization, it has exemp- 
tion under Section 101(6) of the Internal 
Revenue Code. Incorporation of the par- 
ent association also applies to the Depart- 
ment; therefore, no separate acts of in- 
corporation were necessary. The fact that 
the Association is an affiliate of the Amer- 
ican Association for the Advancement of 
Science was also believed to be of con- 
siderable value. 

The purposes of the Foundation are 
basically two, namely to help all high 
school youth understand the basic princi- 
ples of science, engineering, and technol- 
ogy; and to help able high school youth 
to become interested in and to prepare 
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for careers in these fields and in science 
teaching. 

The fields of action for the Foundation 
were selected after careful study, and even 
now they still represent proposed fields 
of action. They are (1) coordinating and 
strengthening curricular information and 
guidance services for high school students, 
(2) developing and extending science 
achievement awards for high school stu- 
dents; (3) expanding and improving spe- 
cialized training opportunities for high 
school science teachers, (4) encouraging 
and managing awards to outstanding high 
school science teachers, and (5) promoting 
research on problems of high school sci- 
ence teaching. It was and still is the 
judgment of the leaders in science teach- 
ing that these are worthy of serious con- 
sideration, but they also wish possibilities 
to remain open for further suggestions. 

The methods are also proposed. They 
are (1) cooperation in providing a source 
for helpful information; and (2) opera- 
tion when after careful study it seems 
desirable to supplement what is already 
in existence. 

The first need of the Foundation is for 
an executive staff to help advance the 
plans. The second need is for funds to 
provide for the operation of projects and 
for the expenses of consultants and com- 
mittee members who guide the projects. 
We have no immediate need for funds for 
office space and furnishings, which are 
being provided by the National Education 
Association. We ask for no funds for 
the Administrative Committee, the mem- 
bers of which are glad to donate their 
services to the Foundation as long as ac- 
tual expenses are underwritten. 


How Is the Plan Related to Existing 
Services? 


The basic purpose of the Foundation 
is to secure for junior and senior high 
school science students and their science 
teachers services which will be compre- 
hensive counterparts to the existing and 
planned services directed primarily at 
college and postgraduate levels. 


With 
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this in mind, two-way relationships have 
been established with the Engineering 
Manpower Commission, the Scientific 
Manpower Commission, the Manufactur- 
ing Chemists Association, the National 
Science Foundation, and the American 
Society for Engineering Education, and 
will be extended to other organizations 
interested in the over-all purposes of the 
Foundation. It is our purpose not to at- 
tempt to replace any agencies now work- 
ing in the general field of the promotion 
of science and engineering, but rather to 
supplement and coordinate their efforts 
so that there may be a continuous endeavor 
extending from the elementary school 
through the secondary school and the eol- 
lege up to and including postgraduate 
levels. 


What Activities Are Now Under Way? 


The Foundation has been in actual op- 
eration for several months. We are now 
concluding the second year of an Awards 
Program for junior and senior high school 
students and science teachers sponsored 
by the American Society for Medals, and 
we are laying plans for the third year, 
for which funds have already been as- 
sured by the Society. 

A report of this activity for the current 
school year shows that 50,000 posters an- 
nouncing the program were distributed 
through junior and senior high schools in 
the early fall. Replies from about 1300 
of these schools have asked for 18,551 
student entry forms and 2500 teacher 
entry forms. Student entries numbering 
847, but representing over 1000 students 
because of group projects, and 46 teacher 
entries are now being studied, and the 
actual awards will be made early next fall 
during American Education Week. There 
will be 104 monetary awards to students, 
20 monetary awards to teachers, and cer- 
tificates to individuals, medals to winners, 
and plaques to schools. 


What Acitivity Is Soon to Be Launched? 


A meeting with about 15 potential in- 
dustrial sponsors was held in December 
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1952. This led to a brochure and an invi- 
tation to provide funds to underwrite a 
budget of $35,000 for stage I of the Foun- 
dation’s program. The invitation for sup- 
port has so far been extended to about 
40 sponsors and contributions have been 
reeeived from 11 of these, totalling 
$10,150. A secretary has been employed 
to assist in launching the project and to 
cary forward plans for extending the 
number of invitations. 

Stage I involves the development of an 
inventory of incentive programs, career 
information, and services and specialized 
training opportunities now available or 
planned for high school science students 
ad teachers. An inquiry form to secure 
information pertinent to the project has 
been developed through the assistance of 
agroup of persons who met in Washing- 
tm in April. This has been mailed to a 
wlected list of teachers and schools. An- 
other form to societies, industries, and 
ither agencies has also been developed, 
based on suggestions of the same group 
of persons, and has been mailed to a few 
mganizations for pretesting. Informa- 
tion received through the use of these two 
inquiry forms will be supplemented in 
ieveloping the inventory list. We expect 
iohave a full-time project director on the 
job in August for a period of at least 
ix months. He will, with the aid and 
alvice of the administrative committee 
md the representatives on the Board of 
Consultants, make a thorough study of 
his material and a re-appraisal of the 
problems and the means and methods for 
wlution. Plans for future activities of 
the Foundation will then be based on a 
tasonably accurate and complete knowl- 
‘ge of current and planned activities 
ind services. 


What Will Follow as the Foundation 
Develops? 


The five major project areas which I 
lave mentioned will be restudied in the 
light of the findings of the inventory. We 
ite making no firm commitments at the 
present time as to future activities of the 
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Foundation. It is certain that if the eur- 
rent general impressions about the man- 
power situation and the available services 
are substantiated, there will be continuing 
activities of the Foundation. It is my 
personal judgment that the study will re- 
veal a need and a desire for certain types 
of continuing services for high school 
science students and their teachers. How- 
ever, we are holding these ideas as opin- 
ions for the present, awaiting the results 
of the study, which we believe is the way 
we ourselves can follow scientific methods 
and attitudes as we face the problems of 
improving science instruction. 


Summary 


The Future Scientists of America Foun- 
dation is based on the assumption that the 
best way to improve the long-range sup- 
ply of engineers, scientists, and techni- 
cians is to increase the numbers of quali- 
fied boys and girls coming out of our high 
schools with adequate preparation for 
good college or technical institute work 
in these fields. We hope to do this through 
guidance services to students and teachers, 
through award programs, and through 
other activities. The plan has been de- 
veloped through wide consultation with 
many interested individuals and organiza- 
tions. The Foundation is an activity of 
the National Science Teachers Association, 
operating under an Administrative Com- 
mittee with the counsel of a Board of 
Consultants. Five important areas of ae- 
tivity have been proposed, but thus far 
only one, an Awards Program, is in opera- 
tion. Even here four additional programs 
are envisioned. The second activity, which 
is now starting, involves the development 
of an inventory of incentive, guidance, 
and specialized training opportunities for 
high school science students and their 
teachers. We are making satisfactory 
progress, although still incomplete, with 
the underwriting of the budget to main- 
tain the Foundation and we are develop- 
ing two-way relationships with several 
major groups concerned with high school 
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science teaching. We believe that the 
progress thus far made gives promise of 
further developments which will merit the 
respect and support of high school science 
teachers and administrators, as well as of 
leaders in industry, research laboratories, 
foundations, educational institutions, and 
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other agencies. The suggestions and criti. 
cisms of members of the American §o- 
ciety of Engineering Education are jn- 
vited, and your help in the projects will 
play a large part in determining how ef. 
fective the Future Scientists of America 
Foundation will actually prove to be. 


Accreditation of Engineering Curricula 


A one-year trial cooperative program 
between regional and professional asso- 
ciations which evaluate colleges and uni- 
versities has greatly improved accredit- 
ing procedures, according to Ewald B. 
Nyquist, secretary of the Middle States 
Association. He based his findings on a 
program between the MSA and the Engi- 
neers’ Council for Pressional Develop- 
ment. 

The MSA’s Commission on Institutions 
of Higher Education collaborating 
with. ECPD and 25 other professional 
accrediting agencies. Mr. Nyquist spoke 
at an accrediting panel in a joint session 
of the American Society for Engineering 
Edueation and the ECPD at the Hotel 
Statler, New York City. Four hundred 
engineering, educational, and industrial 
leaders attended the four-day meeting of 
the two organizations. 

Describing the program of the MSA 
and the National Commission on Ac- 
erediting, Mr. Nyquist reported progress 
in reducing abuses in _ accrediting. 
Among these evils, he listed the duplica- 
tion of functions, excess number of ac- 
crediting bodies, destruction of institu- 
tional rights and power, excessive costs, 
superficial quantitative standards, and 
detrimental enforcement policies. 

Principles in the Commission’s activ- 


ity, Mr. Nyquist said, include the follow- 
ing: 

1. That improvement of higher educa- 
tion is best achieved when based upon 
self-evaluation prior to examination by 
outside specialists. 

2. That an acceptable program of ac- 
ereditation should be fostered on a na- 
tion-wide basis, and 

3. That accreditation should exist pri- 
marily as a stimulus to_ institutional 
growth and development rather than 
merely a standardization based upon 
minimum criteria. 

In evaluating institutions with engi 
neering units, the MSA draws on the 
ECPD for expert personnel. ECPD re 
ports are included in total evaluation re 
ports. Cooperation also extends to ques 
tionnaires, schedules, exchange of conf- 
dential information, and costs billing. 

The cooperative evaluation program, 
Mr. Nyquist said, should result in more 
effective development of engineering 
schools and curriculum. Further, he 
stated, “ECPD will be provided with an 
additional opportunity for interpretation 
of engineering education to educators in 
other fields and to other departments of 
a complex institution.” 
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How Can We Instill in Our Engineering 
Students a Desire for Continuing 
Self-Improvement ?* 


By JOHN W. SHUPE 
Assistant Professor of Applied Mechanics, Kansas State College 


Upon the completion of a four-year 
college program, the normal engineering 
student will find that only half of his 
course work has been taken in the School 
of Engineering. Suppose that it were 
possible in those two short years to have 
exposed this student to all of the technical 
knowledge available in the field of his 
specialization, in addition to his basie en- 
gineering work. Assume further, that he 
was capable of retaining this vast quan- 
tity of information. Still in a compara- 
tively short time, this student will discover 
that it is essential for him to continue his 
studies if he wishes to remain informed 
on the current advances of his profession. 

To consider the subject from a some- 
what more practical viewpoint, two years 
of training is insufficient to develop a 
professional engineer. The most that can 
be expected from college training is the 
essentials of a fundamental education; 
and continuing growth in knowledge, 
judgment, and technical skill is necessary 
fo approach and maintain professional 
status. 

In either case, it becomes apparent that 
student’s training must not be termi- 
nated by the conferring of a degree. 
There is no once-and-for-all education for 
an engineer. Therefore, it should be the 
primary aim of our instruction to develop 
in the student not only the ability, but, 
equally important, the desire to continue 


*Awarded Honorable Mention in Young 
Engineering Teacher’s Paper Contest, spon- 
wored by ASEE. 


independently in his search for additional 
knowledge, and for the solutions to un- 
familiar problems. 

In analyzing our present methods of 
instruction, it might be well to review the 
general trend of engineering education. 
Before World War I the type of training 
which an engineering student received was 
for the most part designed to equip him 
for empirical engineering practice. There 
was very little theory presented, and the 
college graduate was an accomplished 
“hand-book” engineer. 

A little later, the possibilities of theo- 
retical analysis were recognized and in- 
corporated into the engineer’s college 
training. Shortly afterwards it was real- 
ized that an engineer must be qualified to 
handle people, so a place was founc in 
the majority of curriculums for some 
humanistic courses. Finally, it was gen- 
erally agreed that an enigneer must have 
a well-rounded personality and a broad 
outlook, so provision was made to include 
some form of general education. 


Technical Advances 


While this trend has been taking place, 
new technical advances have occurred, and 
new methods and procedures developed 
which have also been included in this four- 
year training period. As a result, in the 
endeavor to teach more theory, more meth- 
ods, more technical data, more general 
education, and more human relations our 
present educational system leaves little 
time in which to encourage the develep- 
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ment of two of the most important at- 
tributes of an engineering mind—a nat- 
ural curiosity, and the ability to reason. 
Without these two qualities, a graduate 
engineer will have difficulty in maturing 
in a professional sense. 

From a positive standpoint, there is 
very little that can be done to develop 
natural curiosity. However, this natural 
curiosity can be greatly retarded or sup- 
pressed if a person, whether due to a lack 
of fundamental knowledge or the ability 
to apply this knowledge, continually fails 
to arrive at a satisfactory solution to the 
problems which his curiosity initiates. In 
order to keep actively curious, the mind 
must produce results based upon facts 
and the ability to reason. Assuming that 
the normal engineering graduate receives 
an adequate amount of knowledge in his 
college work, and judging from industry’s 
overall appraisal this seems to be the case, 
then the challenge to our teaching methods 
is presented by this other requisite—the 
ability to reason. 

An instructor should indicate to his 
students that he is attempting to develop 
their reasoning ability; it should be listed 
as one of the objectives of the course. As 
soon as the class commences to use its 
new-found material in solving unfamiliar 
problems, the instructor should emphasize 
the reasoning involved in the solutions 
and point out to the students the manner 
in which they are exercising their reason- 
ing ability. The student must first de- 
velop self-confidence in his reasoning, if 
he is expected to expand in this direction. 

Some students will argue, “I’m not so 
good at original thinking”; and they are 
no doubt telling the truth. But the ap- 
plication of known principles to a slightly 
different situation certainly does not come 
under the eategory of “original thinking.” 
Certain facts, principles, and laws must 
be memorized in mastering subject matter. 
However, there is a tremendous gap be- 
tween this learning by rote and true origi- 
nal thinking. It isn’t at all limiting to 
say that the aim of instruction should be 
somewhere between these two extremes. 
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An instructor should not be overly am. 
bitious in the amount of course work that 
he covers. Many engineering texts con- 
tain more material than can possibly be 
diseussed in the time allotted for the sub- 
ject. Each course should have a definite 
amount of fundamental material which 
represents the minimum that should be 
taught to the student. Beyond that point 
careful consideration should be given as 
to whether the time can be spent more 
profitably in teaching more methods, more 
short cuts, and more specialized data or 
in going deeper into the subject and at- 
tempting to develop thinking power along 
those lines. 


Questioning Technique 


The questioning technique in the ma- 
jority of our engineering texts is not in- 
tended to encourage a great deal of rea- 
soning. As a rule, the questions are listed 
at the end of each chapter, occasionally 
even subdivided as to section, so that a 
student in solving a problem looks up the 
example which seems to apply and follows 
through the method of solution. This is 
probably an exaggeration, but for the 
most part the standard textbook problems 
seem unsuited to the development of this 
reasoning ability. Unless there has been 
an error in publication, a problem is sel- 
dom printed which contains unnecessary 
or insufficient information. The problems 
are concisely stated using standard sym- 
bols, and with facts clearly stated. The 
majority of problems definitely should be 
presented in this manner, but the instrue- 
tor should occasionally supplement this 
type of problem with one which involves 
some constructive thinking. In actual 
practice, the graduate will not find the 
facts listed in a, b, ¢ order, with the 
method of solution suggested. 

In analyzing an unfamiliar problem 
there are certain properties that a student 
should look for. The first thing to be 


determined is “What is the question!” 
This is necessary, since the pertinent data 
are frequently so cluttered up with super 
fluous material that the meaning of the 
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problem is doubtful. After the student 
has sifted through this unnecessary word- 
age and arrived at the meat of the prob- 
lem, he should next ask himself if a solu- 
tin is possible. Unfortunately, every 
problem does not have an answer, and a 
great deal of effort can be wasted in at- 
tempting a solution based on insufficient 
data. 

In determining if a problem has a solu- 
tion, the number of unknowns present, 
and the number of independent equations 
available should be considered. If the un- 
knowns exceed the number of independent 
equations, an exact solution is unlikely, 
but the problem still may be worthwhile, 
from the engineering viewpoint, by either 
of two approaches: It may be possible on 
the basis of the data to set up definite 
limits between which the answer must fall, 
or by making an assumption, the problem 
may be solved for an approximate solu- 
tion. A great deal of engineering work 
is done in this manner, and an early ex- 
posure to this method of procedure is 
worthwhile for the engineering student. 

The student should learn to differentiate 
between facts, assumptions, and conven- 
tions. If he is working exclusively with 
facts that completely satisfy the condi- 
tions of the formula, then he is justified 
in working out the solution to a great de- 
gree of accuracy. Assumptions should be 
approached more carefully, however. 
They may be reasonably close or only a 
rough approximation, and the validity of 
the answer should be consistent with the 
quality of the governing data. The stu- 
dent should realize that he is introducing 
false accuracy into an answer, if he ex- 
presses the solution to four significant 
fgures when one of the controlling vari- 
ables was approximated to the closest ten 
per cent. 

Similarly, in teaching sign conventions, 
uch as a clockwise moment being posi- 
live, the instructor should emphasize to a 
student that conventions are not hard and 
fast rules, but are merely set up as a con- 
venience to aid in the solution of prob- 
lms. A student should develop respect 
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for the facts, skepticism for the assump- 
tions, and willingness to completely re- 
verse the conventions if it suits his pur- 
pose. 


Classroom Discussion 


Every effort should be made to encour- 
age classroom discussion, not only on the 
material of the instructor’s choice, but on 
questions and problems originating from 
the students. A class will be more in- 
terested in problems of their own selee- 
tion, and this will also give the instructor 
the opportunity to illustrate the thought 
processes he goes through in approaching 
an unfamiliar situation. Rather than at- 
tempting to impress the class with the 
ease and rapidity with which he can ar- 
rive at a solution, it will be more bene- 
ficial if the instructor takes time to orally 
evaluate the problem, to point out the 
reasons why he mentally rejects some pos- 
sible solutions, and to explain why his 
chosen plan of attack seems the most rea- 
sonable. He may be called upon to defend 
this stand, if a student feels as though 
another method of solution is superior. 
This is a healthy condition, since any vari- 
ance of opinion involves a certain amount 
of independent thinking on the part of 
the members involved. 

It is possible to misplace the emphasis 
in attempting to develop a student’s rea- 
soning ability. If an instructor tells his 
class, “In order to reason through a prob- 
lem of this nature, follow these four steps 

. .»? and proceeds to outline the steps, 
then all that he is teaching is another 
method, since there is no independent 
thinking required on the student’s part. 
An instructor should not endeavor to have 
a class duplicate his thought processes, 
but have them develop analytical ability 
of their own. 


Teaching by Example 


An instructor should continually keep 
in mind that a great deal of the informa- 
tion and the attitudes that a class derives 
from his course are based as much on his 
example as on what is said. Recently, 
one of our professors, on entering emeri- 


ii 


168 HOW CAN WE INSTILL A DESIRE FOR SELF-IMPROVEMENT? 


tus status, received a congratulatory letter 
from a former student who is now a suc- 
cessful engineer. In reviewing his college 
training, this former student related that 
one of the most worthwhile features of 
his college work had been .the fine sense 
of ethics he had acquired in attending one 
of the professor’s classes. “Ethics,” 
snorted the professor, “I never even men- 
tioned the word,” and he probably hadn’t. 

There are other phases of instruction 
that are taught by example. The best 
method of increasing the technical vocabu- 
lary of a class is not to have them memo- 
rize a list of words, but to use the technical 
terms frequently in classroom diseus- 
sion. Similarly, along the lines of gen- 
eral education, an instructor with a broad 
view of his work and a general apprecia- 
tion of the world in which he lives, can 
have as great a liberalizing influence on 
the engineering student as some required 
course designed for this purpose. There- 
fore, in developing the reasoning ability 


of a class, the instructor, in his discussion 
and explanation of difficult material, 
should give some evidence of using the 
analytical approach, and build up the stu. 
dent’s confidence in its possibilities. 

The probable origin of the word “engi. 
neer” is the medieval Latin word “ingeni- 
arius” which also fostered the words, en- 
gine and ingenuity. In training engineers, 
the instructor should concentrate on mak- 
ing the students more ingenious and less 
like engines, which are machines that go 
through repetitive motions. He should 
encourage in every way possible the de- 
velopment of a curiosity and a desire for 
self-improvement, so that the student will 
continue to grow, professionally and s0- 
cially, upon graduation. The instructor 
should emphasize the analytical approach, 
for this approach is not unique with our 
engineering experiences. Judgment, based 
on a careful consideration of the facts 
involved, should govern the decisions in 
all phases of human endeavor. 


January 16, 1954 


College-Industry Conference 
of the 


Relations With Industry Division 
will be held on 


University of Detroit 
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After meeting a new class in recitation 
fora few times, an instructor in engineer- 
ig sciences can usually sense which pupils 
in the class are going to do well in the 
abject and which ones are likely to fail. 
dithough he is not willing to be opin- 
imated by such first impressions, he can- 
wt help feeling secretly that there is some 
intangible quality in the individuals of the 
dass that separates them into different 
vholastic strata. This is indeed a most 
fmstrating feeling. To accept the exist- 
ace of such stratification is to admit the 
imitation in his possible accomplishment 
a teacher. His role would then be re- 
trieted to the giving of information; his 
yerformance could be reflected only in the 
gneral level of class progress; and his 
work would benefit the individuals only 
‘eording to their latent capabilities, and 
ereby help to perpetuate and intensify 
the process of stratification. 

There is no sense in arguing that all 
adividuals are mentally equal; nor in ad- 
weating that a class be escorted like a 
‘voy, moving with the slowest ship. 
\evertheless, it is doubtful that all the 
iifferences in the performance of individ- 
ul students can be attributed to the dif- 
trences in basic intelligence, in mental 
iptitude, or in whatever names are used 
y the numerous tests given to entering 
itshmen. Leaving personality problems 
0 the psychological service, personal 
jwblems to the dean of men, and other 
tademie problems to the private tutors, 
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Helping the Student Master the Art 
of Thinking* 


By KIN NEE TONG 


Assistant Professor of Mechanical Engineering, Syracuse University 


an instructor shall still find means whereby 
he can bring up the rear rank without 
slowing down the pace of the forerunners. 
A group of untutored beginners in golf 
will card vastly different scores on their 
first games. The club pro can usually 
narrow down the difference by a few 
group lessons. He can never make every- 
one play equally well or all play under 
par; but within certain limits, he can 
teach all of them to play decent games. 
Why, then could not a college instructor 
achieve similar results? 

Great ideas require genius; important 
invention calls for creativeness; but good 
engineering needs only some fundamental 
knowledge and some original thinking. 
An undergraduate program in engineer- 
ing contains very little subject matter be- 
yond the comprehension of any qualified 
freshman. Its object is within the mental 
reach of virtually all. Engineering schools 
do not aim to turn out Edisons or Teslas 
or even the kind of men who could invent 
the zipper. Their aim is far more modest 
—something of the order of better mouse 
trap builders. The necessary genius and 
ereativeness needed for building better 
mouse traps are, after all, more common. 
If granted that fundamental knowledge 
and original thinking are the mainspring 
of good engineering, one may proceed to 
examine their nature. All quarters more 
or less agree on the make-up of the basic 
knowledge required in various fields of 
engineering; and students in education 
and psychology have theories on how this 
knowledge can be best imparted. But 
opinion varies when it comes to the ques- 
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tion of what is the nature of the original 
thinking essential in the engineering pro- 
fession. 


Logic and Order 


One often hears the extolling of so- 
called logical and well ordered thinking. 
To be sure, logic is the main binding force 
in the structure of all science; and order- 
liness is the essence of all engineering 
feats; but it must be realized that nice 
logic and neat order are usually only the 
end-product of a thinking process which 
in itself may be neither logical nor orderly. 
How many neat solutions and elegant 
proofs were first thought of in the way 
they are presented in the textbooks or by 
the instructors in class? In most of them 
many missteps were made before the final 
results were obtained in the so-called pre- 
sentable forms. An instructor may use 
up pages to prepare his lecture on the 
solution of a certain problem, only to find 
afterwards that it can be solved in a more 
direct but unforseeable way. Steeped in 
the tradition of Euclid and dazzled by the 
beauty of Aristotelian logic, he presents 
to the class the finished product of his 
thought in a most impeccable manner. 
Repeated exposure to such exhibition of 
mental feat gradually leads the students 
to believe that this is the way a problem 
should be and usually is attacked : logical, 
well ordered, and straight to the answer. 
If they fail to do the same with a new 
problem, they cannot help feeling that 
they are either too dull, or do not know 
the subject well. Most give up before 
they are half through. A few exception- 
ally bright ones may actually develop un- 
eanny ability by studying uncanny ways, 
and thus serve to intensify the general 
frustration of the rest. 

In the evolution of physical sciences, 
it is now recognized that there exists an 
incongruent duality in the making of sci- 
ence and the make-up of science. The 


neat and orderly “Rules of Philosophy” 
formulated by Newton in his Principia 
have long given way to the opinion of 
Einstein—“There is no logical way to the 
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discovery of elemental laws.” The pur. 
suit of science is more an art than a g¢- 
ence and, as H. D. Smyth said, “The re. 
search man may often think and work 
like an artist, but he has to talk like a 
bookkeeper, in terms of facts, figures, and 
logical sequence of thought.” 

While a pure scientist, owing to his 
relationship with his fellow workers and 
with posterity, has to distill his triun. 
phant insight into hard facts, cold figures 
and bare formulas, a teacher in applied 
science has a more personal relationship 
with his students than a mere walking 
textbook. Neat derivations, and concise 
solutions serve only to- prove the results 
are right; they do not give any idea of 
how an average person may arrive at the 
right results. A teacher in sculpture does 
not merely show his finished work with 
most of the chisel marks removed. He is 
expected also to show how he used his 
chisel. 


Process of Reasoning 


Attacking an engineering problem in- 
volves aspects as artful as sculpture. It 
is an important duty of an instructor to 
reveal to his class his private process of 
reasoning. Owing to his experience it 
solving problems, his reasoning is perhaps 
more straightforward than what his stt- 
dents are capable of, but it is still a fa 
ery from what appears customary 
classroom blackboards. Admittedly, 
not wise for an instructor to flounder 
around in front of a class. 
of his dignity aside, it is a waste of time 
and a waste of students’ attention. Never 
theless, rational steps, which a perso 
without the benefit of clairvoyance at 
expected to take, should not be summarily 
omitted, just because they prove to b 
unnecessary afterwards. 


This common habit of demonstrating) 
only the most direct and economical apy . 


proach is perhaps formed unintentionally. 
Lectures prepared down to every detail, 
experiments with all the kinks ironed ott 
beforehand, and standard problems wel 
year in and year out, all contribute to ob 
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sure the side issues which are likely to 
trouble any one who encounters them for 
the first time. Perhaps lectures should be 
prepared only in outlines; experiments 
should be prearranged only to avoid dan- 
gers and damages; and problems should 
be worked out impromptu in class. For 
those who know the subject too well, for 
those whose stubborn conscience compels 
them to be ever-prepared, the kinks and 
twists in normal thinking process ean al- 
ways be premeditated; and for those hav- 
ing the false pride of always showing their 
test, teaching a new and more difficult 
course may be in order. 

Of course, there is also a consideration 
if time involved. It is difficult enough to 
cover a course in the usual manner with- 
ot much digression, but if one is con- 
vineed of the value in demonstrating the 
at of thinking as well as the fruit of 
thinking, one should, and can somehow 
fnd time to do so oceasionally. In any 
went, it should be emphatically pointed 
ut to the students that there are two 
fades in any piece of original work, a 
private one and a public one. The private 
me is a silent but important partner in 
my mental undertaking. 

Nowadays analysis is the magie word, 
ind logic is the sacred cow. Both are un- 
iniably essential in original thinking, 
wt by their very nature neither of them 
an originate ideas. One can analyze 
things only when things are there, and 
we can reason by logic only when there 
something to reason from. Even in 
uithematics, where the analysis and logic 
ite most powerful, solutions of problems 
id proofs of theroems often require as 
mech artful maneuvering in algebra, as 
jure deduetive logic. Take the following 
marks from an excellent textbook on 
iiferential equations by R. P. Agnew: 
‘tis often possible to solve complicated 
liferential equations by making a suces- 
won of changes of variables. A standard 
Mteedure is to try various and assorted 
tnges of variable, making use only of 
those which appear to simplify the equa- 
ton, but if the equation occurs in an im- 
lertant problem, one can spend odd hours, 
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days, weeks, or years hunting for them. 
We shall not illustrate the process of try- 
ing assorted changes of variables which 
fail to simplify the equation, but we shall 
illustrate results obtained after finding 
useful changes of variable.” Such re- 
marks, so obvious to an experienced 
mathematician, can be really shocking to 
many students, who never suspected that: 
(1) Not all differential equations are solv- 
able; (2) Simplifying changes of variable, 
if any, are obtained by trials; and (3) 
There are problems important enough for 
people to keep trying to solve them for 
years. Can such naivety be blamed when 
all problems ever presented to them were 
solved by a single assortment of changes 
of variable found within one class period? 


Intuitive Experimentation 


Most problems in engineering are not 
as well formulated as ones in pure mathe- 
matics. An exact solution either does not 
exist or is not unique. The possibility of 
making different judicial assumptions, 
gives added leeway and added necessity of 
experimentation in’the avenues of attack. 
There, analysis is a weapon, logic is the 
rule of operation, but intuitive experi- 
mentation is the source of ideas. Stu- 
dents are so often admonished when they 
try to guess at an answer, that they con- 
sider guessing a sin. Guessing is not sin- 
ful so long as logic is always there to call 
“foul” when a foul is actually committed. 

The ability and resourcefulness in tink- 
ering with problems accentuate the quali- 
ties of good students, and depreciate those 
of the poor. In many cases, proficiency 
of good students in this artful aspect of 
thinking is fostered by their activities 
outside of classrooms, such as solving puz- 
zles, playing chess and hobbies in crafts. 
Custom is such that except in advanced 
design courses, most of the problems il- 
lustrated or assigned are chosen for their 
direct bearing on the principles being 
studied. They are good drills for learning 
the laws and the relationships of physical 
phenomena. However when examination 


comes, most instructors are tempted to 
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insert a trickly problem to separate the 
men from the boys, so to speak. The re- 
sult is the common complaint of poor 
students that they have worked every 
problem in the book and yet failed the 
examinations. Tricky problems can of 
course be avoided in examinations as well 
as in daily work just to quiet the com- 
plainers, but why postpone the facts of 
life until it is too late to do anything? 
It seems to be more sensible to make trick 
problems part of the regular diet, not for 
the sake of their nutritious value but for 
the sake of drilling the digestive power. 
The policy of mass high school education 
in this country does not permit room for 
intensive mental drills found in its Euro- 
pean counterpart. Room, however, should 
be allowed as soon as professional educa- 
tion begins, without resorting exclusively 
to problems typified by Cambridge tripos. 


The Art of Thinking 


Any attempt in improving students’ art 
of thinking, would give the slower minds 
more of a chance, without hampering the 
brilliant ones. Being an art, it cannot be 
taught by any set of stereotyped rules. 
The peculiarities in the functioning of the 
instructor’s own private mind, dictate the 
best method for him. Perhaps all that is 
needed is just to be himself and to show 
how he does this or would do that. At any 
rate, no one can learn entirely by observ- 
ing the mistakes made by others. Stu- 
dents must be urged and encouraged to 
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drill their own minds, to make their own 
mistakes, and to correct their own mis- 
takes. Judging and appraising the stu- 
dent’s performance only by the end prod- 
uct are not conducive to the development 
of a sound and diligent thinking habit. 
Effort should be a criterion in grading 
any piece of work. Students who failed 
to get an answer after some reasonable 
trial, deserve far more credit than those 
who could not take a single step. Only 
in this way can one induce them to think, 
hoping in the long run they will master 
the art of thinking through constant prae- 
tice. 

It is perhaps appropriate to conclude 
this paper by a historical note in educa- 
tion. The ancient method of teaching 
children to read in China was to force 
them to memorize verbatim great classical 
works written in a language having little 
resemblance to the spoken language of 
the day. The teacher never explained 
what the words meant. The theory was 
that some day after five, ten, or twenty 
years of this, revelation would come to the 
students and everything they had mem- 
orized would make sense. The theory 
worked in some cases, and great scholars 
were produced that way. To many others, 
however, revelation failed to come, and 
they lived to be well versed illiterates. 
There may be some faint parallelism be- 
tween this extreme method of teaching 
and some aspects of the common modern 
practice. 
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Young Engineering Teachers’ Paper Contest 


RULES 


Members of ASEE who are not over 35 years of age (their 36th birthday 
must not be before June 1, 1954). 

First prize $200—Second prize $100. 

Honorable mentions as determined by the Judging Committee. 

The awards are known as the ‘‘President’s Awards.’’ They will be pre- 
sented to the recipients by the President of the Society at the Annual 
Banquet at the University of Illinois, June 17, 1954. 

Papers should deal with some constructive phase of improvement of engi- 
neering education. Participants are encouraged to use their own judgment 
in selecting appropriate subject matter. 

The following are suggestions of possible subjects: 


1. Professional development of the Young Engineering Teacher. 

2. How should the student be helped to learn to deal with situations that 
are new to him, on his own initiative and with well-ordered professional 
thinking? 

3. To what extent should modern physics be included in the engineering 
curriculum and how should this be done? 

4, What areas of physics, chemistry, mathematics and biology not now 
taught in engineering curricula are likely to be translated into sig- 
nificant engineering practice in the next 25 years and how should this 
influence present curricula? 

5. To what extent and in what manner should undergraduate instruction 
acquaint the engineering student with the methods of research and with 
recent research developments in engineering and closely allied sciences. 

6. What should be taught of the art of engineering as contrasted with 
its science? 

7. What basic science, mathematics and communication principles and 
skills can best be taught by separate department staffs and what part 
by integration into engineering courses? 

8. What can be done in college to prepare the young engineer to continue 
to learn after his formal education is ended? : 

9. How should non-major courses in engineering such as electrical engi- 
neering for non-electricals be planned as to content and method? 


Not to exceed 2500 words. 


All entries should be submitted to the Chairman of the ASEE Section in 
which the member resides before March 1, 1954. Names and school affilia- 
tions of Section Chairmen are published each month on the page in the 
Journal of Engineering Education designated ‘‘ Section Meetings.’’ Papers 
submitted in the contest last year or in other contests are not eligible for 
this year’s contest. 

Each Section of ASEE will appoint a Judging Committee to select the 
best paper from the Section. This paper will be submitted to the ASEE 
Secretary before April 1, 1954. 


The winning papers from the various ASEE Sections will be soheiited 
to a Final Judging Committee for the final selection. 


Here is an opportunity to gain national distinction. Good luck! 
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Engineering Education from Industry's View- 
point—One Man’s Impressions 


By RICHARD H. LEACH 
Assistant Professor of Social Sciences, Georgia Institute of Technology 


I enjoyed a unique experience during 
the summer of 1952. As a Fellow of the 
Foundation for Economie Education, I 
spent six weeks with the management of 
one of the nation’s largest industrial firms, 
where, among other things, I had a chance 
to look over the academic fence from the 
other side. What I learned from my 
vantage point I want to set down for the 
benefit of my colleagues in engineering 
education before it loses its urgency. 


General Impressions 


The strongest impression I carried away, 
while it may not be new, was at least 
heartening to feel again. That is how im- 
portant graduates of engineering schools 
have become to the management of in- 
dustry—and thus how important their 
education is to industry’s successful opera- 
tion. They run American business, by 
and large. The company men I talked to 
agreed that there will always be a certain 
number of management people who work 
up from the ranks of workers, without 
the benefits of formal education, and this 
is as it should be. They agreed too that 
there will be others who come to industrial 
leadership from the liberal arts, and I 
think no one will belittle the contributions 
of such men. But they all emphasized 
that engineers remain chiefly responsible 
for a healthy industrial system. Eight 
out of ten men hired for management 
jobs in my host company are the products 
of engineering schools, and this is a com- 
mon ratio. Moreover, company recruiting 
is more often than not begun on engineer- 
ing campuses—industry, in other words, 


comes to us first to fill its needs. It was 
a great boost to my morale to realize 
again that I as an engineering educator 
am in the center of things, that I help to 
build the builders, that neither I nor my 
students have a mean or uninspiring role 
to play in life. 

Secondly, I was impressed by the sym- 
pathy with and interest in engineering 
education the average industry man 
demonstrates. It was immediately obvious 
in every conversation that industry men 
gratefully acknowledge the vital role tech- 
nical schools play in the success of their 
enterprises and that they are more than 
willing to do whatever they can to help 
us accomplish our educational job better. 
There were five professors in my group 
last summer, and each company official we 
met went out of his way to meet our in- 
dividual needs. Their very attitude made 
me all the more anxious to reciprocate 
in turn and to offer them the very best 
graduates I can possibly help train. 

My third impression, to which I want 
to devote the rest of my remarks, was that, 
despite praise and sympathy therefor, 
engineering education is not in every re 
spect all industry people would like it to 
be. I recorded a number of their sugges- 
tions for improvement and change, and 
all, I think, are worthy of serious con- 
sideration. 


Need to Develop Coordinated Curricula 


One often repeated suggestion was that 
engineering educators should strive to de- 
velop better coordination with industry 
in planning curricula, in order that course 
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offerings may be better kept in tune with 
industrial needs and problems. Let me 
give two cases in point. In the company 
I visited, there is a real need for metal- 
lurgists. Yet few engineering or technical 
schools stress the subject or are equipped 
to offer it. Here is a real industrial prob- 
lm which we to date have not met in 
our curricula. On the other hand, schools 
all across the land have vied with each 
other in setting up courses in industrial 
management, until the possible turnout of 
industrial management majors far exceeds 
the number of junior management jobs 
open to graduates. In such an endeavor, 
we are wasting both our efforts and 
considerable student-power which might 
better be utilized elsewhere. 

One solution suggested to such ecurric- 
war mismanagement was the establish- 
ment of industrial advisory committees 
to help correlate industrial needs and 
shool offerings. Another was that engi- 
neering schools be made parties to the 
fndings of the periodic surveys most 
companies make of their manpower needs, 
% that curricula could be tailored to fit 
the actual projected industrial picture. 
Itseems to me there is merit in both ideas. 


Weakness of Educational Guidance 


Another common sentiment in industry, 
vith which I heartily agree, is that engi- 
ueering schools do not excel in the guid- 
mee of students toward the most suitable 
curse offerings. Not only are we care- 
ss in establishing the proper connections 
tween college guidance officials and 
jlaeement officers, but many of us who 
glide are not up-to-date in our knowledge 
tither of the school’s total course picture 
itof the industrial pattern in the world 
ntside. We ought not let students 
funder along to a major. We should 
glide them intelligently toward one that 
wth fits their capabilities and propensi- 
its and offers them a relatively certain 
nce of finding professional usefulness. 
Yor should we continually guide toward 
lanagement—hbasie industrial jobs are 
important too. We probably over-em- 
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phasize management, in fact, to the pos- 
sible detriment of our curricular strength. 

Perhaps because engineering schools 
have not made a brilliant record at guid- 
ance, or perhaps only to supplement their 
activities, many industrial concerns now 
do their own guiding. I heartily recom- 
mend such efforts. But the real guidance 
job remains the faculty’s; we cannot 
evade responsibility for it. It appears 
from what I heard last summer that a 
serious evaluation of that job is in order 
on many of our campuses. It is a sugges- 
tion we might do well to honor. 


Need for Contact between Teachers 
and Industry 


Many company officials felt that an- 
other thing needed was more opportunity 
for contact between those who teach engi- 
neers and those who hire and use them. 
I agree with them that to be effective 
teachers, we need to know industry at 
first hand, to see its methods and tech- 
niques in operation. We need frequent 
immersion in an actual industrial environ- 
ment. But at present few of us have 
opportunity to do so. Fortunately, the 
opportunities are increasing. The Foun- 
dation for Economie Education, under 
whose College-Business Exchange Pro- 
gram I was a Fellow last summer, has 
made it possible to date for 288 professors 
from 162 colleges to spend six fruitful 
weeks with 96 of America’s leading busi- 
ness concerns, and more such school-fac- 
tory interchanges are scheduled for this 
summer. Many individual companies have 
adopted the idea of inviting professors 
for short periods. For instance, United 
States Steel’s Columbia-Geneva Division 
last year held a nine-day educational ses- 
sion for a limited number of college peo- 
ple on the West Coast. And attacks are 
being made on the problem by other or- 
ganizations and by several schools them- 
selves. 

More needs to be done, however, for 
the number of educators reached so far is 
only a tiny proportion of those who man 
our technical institutions. And we should 
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work to make the thing a two-way street. 
The colleges should increasingly open 
their doors to men from industry, if not 
as teachers, as occasional lecturers; if not 
as lecturers, as visitors and advisers, so 
that technical education can become much 
more of a partnership between the parties 
concerned than it is at present. These 
are educational developments whose pos- 
sibilities are only now being realized. 
They are, moreover, developments of 
which industry heartily approves, and we 
should not hesitate to make the most of 
them. 


Need for Economics 


I often had this question asked me as 
I moved from department to department 
in my host company: “Why don’t engi- 
neering schools teach their students the 
elementary facts of economics?” It was 
usually followed by the charge that engi- 
neers are turned out by the hundreds 
without the faintest idea of the principles 
that make our economic system tick and 
without any background in business as a 
whole into which to fit their job and their 
company. More than on any other point, 
the industry people I talked to agreed 
that there is a general and great need for 
economic education in the men who come 
to industry from our campuses. And it 
is true that too few of our graduates have 
any grasp at all of practical economics, 
of how business operates, of the economic 
process from raw material to finished 
product. Too few have any idea of the 
whole industrial cirele, what and who it 
involves, how great a variety of jobs and 
functions it entails. Nor are they sure 
what relationship they as engineers bear 
to the rest of the industrial family. This 
flaw in their education affects their under- 
standing of the business they enter and 
of its relation to the rest of the nation 
and the world. 

It is our job as educators to awaken 
to the situation and see to it that the 
engineering curriculum is made _ broad 
enough to include a course or courses in 
basic economies, required of all our stu- 
dents, if we would properly fulfill our 
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obligation to them and to their employers, 
as well as to society as a whole. 


Over-specialization 


Closely related to the need for training 
in economies is the general problem of 
what the total amount of non-technical 
courses ought to be in the engineering 
curriculum. One of the most challenging 
ideas I encountered was presented by the 
director of industrial relations for one of 
the largest manufacturing companies in 
the United States, when he discussed the 
subject of over-specialization in engineer- 
ing education. He admitted that his com- 
pany, like others, wanted and hired men 
with technical specialties, but he deplored 
the fact that so many came to them with 
nothing else. His point was not that 
engineering schools need turn out any- 
thing but engineers, but that in turning 
out engineers, they ought to take pains to 
produce graduates with knowledge and 
understanding in fields other than engi- 
neering. He said that his company often 
felt that some of their neophyte employees 
might as well have come from trade 
schools as from accredited engineering 
schools, so deficient in any knowledge 
beyond their technical specialty were they. 
He did not for a minute deny that we 
produce fine engineers, specialists i 
things. But he felt that we send those 
specialists out into the business world 
completely unequipped in other, equally 
important, areas of knowledge. Com- 
panies want men who are more than one- 
sided, who have besides professional com- 
petence at least a knowledge and at 
understanding of the social aspects of 
life—the human factor, if you will. He 
expressed the firm conviction as he con- 
cluded that for present day business lead- 
ership, broader education of some sort 
was a necessary qualification, and he 
urged us to train our students more I 
tensively along non-technical lines. 

Representatives from five other indus 
trial firms in the Pittsburgh area heard 
him make these remarks, and all of the 
hurrahed when he made his points. They 
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were unanimous in their opinion that so 
far engineering education is weak on the 
human side, a weakness that has become 
chronic through the years, a weakness all 
of us need to study seriously and seek to 
correct. So widespread has the feeling 
become that recruiting people from two 
or three of the firms in the Pittsburgh 
area have begun to hire fewer engineers 
and are turning instead to business ad- 
ministration or liberal arts graduates to 
fll their junior management positions. 
Why? Because with their broader edu- 
cation, they have been doing better jobs 
in management than those who are merely 
engineers. One company official said that 
his company would hire 100 out of 450 
management candidates from non-tech- 
nical schools during 1953, and that unless 
the engineers’ training improved, that 
proportion would be increased. These 
are serious men talking about a serious 
problem. We need to take careful note 
of them. They but underline the impor- 
tance of continually striving to improve 
our curricula, and they issue warning to 
those of us who hang back that we are 
but hurting ourselves. 


Other Curricular Weaknesses 


Two generally voiced complaints about 
gineering curricula are especially worth 
comment, it seems to me. One was that 
our curricula often contain much that is 
of no real value in industrial practice, 
that too much time is spent on “theo- 
rtical” aspects of engineering and too 
little time on practical training for in- 
dustrial occupations, that we offer, in 
hort, too few realistic and useful courses. 
Perhaps we should pay heed to that com- 
jlaint, at least to the extent of applying 
tbroom to the cobwebs in our curricular 
‘mers. The other complaint was that 
tr curricula are weak in teaching stu- 
dents the art of self-expression. Neither 
writing nor in speech do most of our 
gaduates excel—I think we can admit it 
~and yet wherever they go in industry, 
ey must necessarily write technical re- 
ports, if only for intra-office circulation, 
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and address groups of people on engi- 
neering problems. No matter how well 
we do our job of training them in their 
specialties, they tend to lose their effec- 
tiveness on the job if they cannot clearly 
express their opinions and ideas. Com- 
pany official after company official begged 
us to take back to our campuses the mes- 
sage that if we do nothing else, we should 
stress the art of self-expression in our 
teaching, even if in so doing we cut into 
the time we have traditionally given to 
engineering subjects. 


Humility and Service 


Finally, it was impressed upon me that 
we as educators should not forget that to 
a great extent in all aspects of industry 
it is still experience that makes the man. 
As we teach, we need not concern our- 
selves with training for perfection or for 
high executive position. Our function is 
a more limited one: to supply the solid 
foundations on which to build a career 
in industry. The career itself we must 
leave to each man, for only he will set 
the limits to his own eminence. But we 
ean do something, nevertheless, to help 
him on his way up. In our classes, we 
can impress on him that he must not ex- 
pect his engineering training alone, valu- 
able though it will prove to be, to open 
all doors to success unassisted. We can 
instill in him the idea that to sueceed in 
his job, he needs the basic knowledge we 
give him plus the will to work, to grow, 
to seek opportunity for service, and above 
all, to produce. Perhaps if we occa- 
sionally remind him that he will probably 
begin his industrial career with still more 
training, for perhaps as long as two years, 
during which time he will be of little use 
to his employer, we could emphasize the 
point! Such a reminder might serve also 
to remove a little of the “cockiness” that 
industry men all find so objectionable in 
our recent graduates. 

In other words, we need to teach hu- 
mility—to train in the ideal of service— 
to ineuleate a self-propelling interest in 
work that will carry the student from the 


| 
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lowest rung of the industrial ladder all 
the way up. We can boost him onto that 
first rung, but the rest he must negotiate 
for himself. If we can succeed in im- 
planting this kind of approach to his job; 
if we can teach him that his successful 
future rests much more on himself than 
it does on what he learns from us, we 
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will have met the obligations of our pro- 
fession as we should. If, in addition, we 
strive to maintain the best curricula we 
can, as closely in line with industrial 
needs as possible, we can then be sure 
that we have done what we should in the 
cause of engineering education and Amer- 
ican industrial strength as well. 


Leading Hydraulic Engineers from Eighteen 
Countries Attend Minnesota International 
Hydraulics Convention 


The Minnesota International Hydrau- 
lies Convention, which combined the fifth 
plenary meeting of the International As- 
sociation for Hydraulic Research and the 
second separate meeting of the Hydrau- 
lies Division of the American Society of 
Civil Engineers, introduced several inno- 
vations in meetings of this character. It 
was held at the University of Minnesota 
in Minneapolis September 1-4, 1953, 
with many eminent scientists and engi- 
neers from eighteen countries throughout 
the world in attendance, as well as dele- 
gates from 35 states of the United States 
and the District of Columbia. Preceding 
the Convention by one day, there was 
also in session a Hydrology Meeting of 
the North Central Regional Branch of 
the American Geophysical Union. 

A particularly unique feature of the 
Convention was the pre-publication of 
all technical papers in a monumental vol- 
ume, elaborately illustrated by 550 dia- 


grams, charts, and photographs, contain- 
ing some 570 81% X11 size pages ineor- 
porating 49 comprehensive hydraulics 
papers by 75 authors from some 20 
countries. The preprinting of the Tech- 
nical Proceedings proved to be excep- 
tionally effective in scheduling the techni- 
eal sessions and stimulating discussion. 

The theme of the Congress was di- 
rected toward four geophysical aspects 
of hydraulics as follows: (a) Basie Rela- 
tionships of Sediment Transportation by 
Flowing Water; (b) Density Currents; 
(c) Air Entrainment by Flowing Water; 
and (d) Waves, Beach Erosion, and the 
Hydromechanics of Shore Structures. 
Countries participating for the first time 
since the World War in these sessions in- 
cluded Yugoslavia and Japan. A one- 
half day tour was made through the St. 
Anthony Falls Hydraulic Laboratory, 
displayed in full operation. 
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Training in Research* 


By ROBERT L. PIGFORD 


Professor and Chairman, Chemical Engineering Department, University of Delaware 


The essential elements of “training for 


research” of the type used for education . 


of students and for contribution to scien- 
tifie progress seem to me to be: 


(a) The existence of the right “at- 
mosphere” 

(b) Recognition of research accom- 
plishments by students 

(ec) Proper. definition of thesis objec- 
tives and occasional review of ob- 
jectives. 


The academic atmosphere will not be 
right for productive research unless the 
majority of the staff.members is actively 
engaged in research as individuals. The 
atmosphere should be one in which there 
is frequent evidence of “ideas in the mak- 
ing,” as J. H. Hildebrand describes the 
situation in a successful western univer- 
sity chemistry department.+ If the staff 
is inclined to be excited about new things 
and about more thorough approaches to 
familiar principles the students are likely 
to follow. If the staff members are in- 
terested in each other’s research work 
the students are likely to feel that they 
are members of a department-wide re- 
search family. There should be no intel- 
leetual autocracy. Each student should 
be taught to feel that he is entitled to 
question every result and conclusion of 
staff member and fellow student alike. 
Such criticism should be welcomed. 


* Presented at the Dartmouth Meeting of 
the American Society of Engineering Edu- 
tation, June, 1952. 

tJ. H. Hildebrand, ‘‘The Making of a 
Teacher,’’ Chem. and Eng. News, 30, 2072-5 
(May, 1952). 
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Research Seminar 


The research seminar is an effective 
administrative device that can contribute 
to the proper atmosphere. If there is 
active interest of the whole staff in the 
thorough review of partly or totally com- 
pleted research projects the students who 
present their plans, results, and interpre- 
tations will feel that they are making a 
worthwhile effort. The staff and students 
should participate in the discussions on an 
equal basis, the staff members behaving 
not as the students’ judges but as their 
partners in a fascinating game. Occa- 
sionally, staff members should describe 
their own personal research to the seminar 
for criticism and comment by colleagues 
and students alike. 

The success of such a seminar probably 
can be judged by the vigor of discussion 
or friendly argument that the presentation 
produces between members of the audi- 
ence as well as between audience and 
speaker. Enough time should be devoted 
to each subject to give more than a super- 
ficial treatment of each problem; the in- 
tellectual interest often increases rapidly 
after more than an hour’s discussion of 
a subject that may have been initially 
uninteresting. 


Enthusiasm for Research 


As in every field of creative endeavor, 
enthusiasm for research is greatest when 
those doing it experience recognition for 
work well done. There is probably no 
greater force driving a student to spend 
time at his laboratory bench or in his 
cubicle in the library than the expectation 
that his results will be acknowledged 
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eventually as being good and significant. 
Students who feel themselves to be “pairs 
of hands” are likely to behave as labora- 
tory helpers without taking advantage of 
the unexpected observation and without 


reaching new conclusions different and’ 


better than the preliminary ones that have 
been handed down by their research ad- 
visors. 

One essential element of a good gradu- 
ate research project is intelligent ini- 
tial planning. Students beginning their 
graduate study are too often convinced 
that a research program consists of col- 
lecting data from a certain piece of equip- 
ment operated at definite experimental 
conditions laid down according to a plan 
devised even before the equipment is con- 
structed. Frequently it must be empha- 
sized that the only suitable object for a 
graduate research program is the investi- 
gation of a physical principle or hypothe- 
sis. Usually the aim of a thesis can be 
expressed by asking a question, such as 
“Can thermodynamic free energies of 
ternary mixtures be predicted success- 
fully from binary experimental data 
alone?”, or “Is it possible to explain 
existing anomalous rates of gas absorp- 
tion in liquids on the hypothesis of a 
resistance in the gas-liquid interface?” 
Such a question should be put to the 
student as early as possible; it may even 


TRAINING IN RESEARCH 


be a good idea to ask him to write it 
down in his laboratory notebook along 
with an explanatory paragraph. He 
should be helped to realize that his as- 
signment is to find an answer by what- 
ever means, either experimental or the- 
oretical, he and his advisor can jointly or 
separately devise. 

On the other hand, most student theses 
require more assistance from a staff mem- 
ber than help with the definition of the 
problem. While theses reporting negative 
results are not necessarily bad the aver- 
age student benefits much more from 
positive accomplishment. Usually it is 
unwise to suggest a problem to a student 
unless the advisor has done enough pre- 
liminary work on it by himself to be 
reasonably sure that acceptable and use- 
ful experimental and theoretical methods 
are available. 

Academie research is fascinating work 
that requires some of the same qualifica- 
tions for successful “direction” as does 
good class room teaching. The instructor 
who has the patience and sense of humor 
required to become a real colleague of his 
thesis advises is likely also to be one who 
senses the problems of his students in 
formal classes and who is remembered as 
a teacher who added something to the 
textbook. 
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What are the prospects of undergradu- 
ate enrollment during the rest of this 
decade? How many freshmen can engi- 
neering colleges expect? How many engi- 
neering graduates will be available to 
help meet industrial and military require- 
nents? To help answer these questions, 
aseries of statistical and graphic analyses 
were undertaken. 


Relationship between Births and Male 
High School Graduates in the 
United States 


Chart 1 1 shows the relationship between 
male and female ‘births and male high 
sxhool graduates eighteen years later. 
The chart shows a steadily increasing per 
ent of persons graduating from high 
sxhool. From 1928 through 1940 the per 
ent has more than doubled (from 9.6 
per cent to 20.1 per cent). The war years 
«used a temporary reversal of this trend, 
bit the trend of increased per cents of 
tigh school graduates has continued in 
teent years. 

Only male high school graduates are 
wed because the proportion of females 
atering engineering colleges is so small 
sto have no significant effect on total 


1The number of births, male and female, 

is based on publications of the National 
(fice of Vital Statistics. The number of 
wle high school graduates was obtained 
fom the Biennial Survey of Education. 
for the last three years (1949 through 
51) the number of high school graduates 
was based on Office of Education estimates 
published in School Life, 1951. 


A Forecast of Engineering Freshmen and 
Graduates During This Decade 
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By NORMAN N. BARISH 


Associate Professor of Management Engineering and Secretary of the College of 
Engineering, New York University 


enrollment. The ratio of the two sexes 
at birth has been very stable from year to 
year at a level of about 1055 males per 
1000 females.? There is, thus, no loss of 
accuracy in comparing male high school 
graduates with total number of male and 
female births. The only effect of using 
male and female births instead of male 
births is that the per cent of high school 
graduates to births eighteen years earlier 
is reduced by a fixed ratio (0.487). 

Births are plotted on this chart to 1941. 
Using this birth data we would like to 
forecast the number of male high school 
graduates to 1959. A least squares trend 
line was computed using the percentages 
of male high school graduates to births 
eighteen years earlier from 1928 through 
1951. This is indicated on the chart by 
the lower trend line. Forecasts were then 
made of the number of high school gradu- 
ates from 1952 through 1959 by multiply- 
ing the extrapolated trend percentages 
by the number of births eighteen years 
earlier. These forecasts of high school 
graduates are indicated on the chart by 
the lower dashed extension line. 

The deep trough which occurred during 
the war years in the number of high school 
graduates undoubtedly causes a somewhat 
downward bias in the least squares trend 
line just computed. To attempt to correct 
for this bias, an adjusted least squares 
line was computed, omitting the unusu- 


2 Statistical Bulletin, Metropolitan Life 
Insurance Company, Vol. 33, No. 8, Aug. 
1952. 
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FORECAST OF ENGINEERING FRESHMEN AND GRADUATES 


ally low percentages caused by the small 
high school graduating classes of 1944 
and 1945. To be on the conservative side, 
the percentage for 1946 was included in 
the calculation even though its low value 
was undoubtedly caused to a great extent 
by the war. This adjusted line is indi- 
eated on the chart by the upper trend 
line. An adjusted forecast of the number 
of high school graduates based on this ad- 
justed trend is indicated on the chart by 
the upper dashed extension line. 

The forecasted number of male high 
school graduates based on each of these 
trend lines is indicated in the table below: 


Year Unadjusted Forecast Adjusted Forecast 
1952 565,500 588,900 
1953 578,400 602,800 
1954 580,700 605,900 
1955 607,800 634,600 
1956 642,000 670,900 
1957 647,300 676,900 
1958 685,000 716,800 
1959 740,100 775,000 


These forecasts indicate that high school 
graduations can be expected to surpass 
considerably all previous peaks in the 
very near future. 


Proportion of Male High School Gradu- 
ates Entering Engineering Colleges 


Chart 23 shows an increasing propor- 
tion of male high school graduates enter- 
ing engineering colleges throughout the 


3The number of male high school grad- 

tates was derived as explained under Chart 
1. The number of engineering college 
freshmen was obtained from the journals of 
the ASEE. Data for omitted years was 
tither unavailable or incomplete. From 1949 
mward, enrollment data is restricted to 
EC.P.D. accredited institutions. However, 
the institutions included in years previous 
to 1949 were almost entirely E.C.P.D. ac- 
edited institutions. Thus, this change 
taused an approximate 4 per cent reduction 
in the 1949 undergraduate enrollment fig- 
ues as compared with what it would have 
been if no change had been made in the 
lists of institutions. 
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30’s and early 40’s until the draft made 
serious inroads. The high per cent in 
1930-31 of high school graduates entering 
engineering college might be explained by 
the lack of employment opportunities for 
high school graduates caused by the begin- 
ning of the Great Depression. The trough 
of the decline in the percentages from the 
post-war peak of 1946-47 caused by the 
veteran bulge was reached in 1950-51. 

A least squares trend line was computed 
-using the percentages of previous year 
high school graduates entering engineer- 
ing colleges from 1935-36 through 1951- 
52. This is indicated on the chart by the 
upper trend line. 

This trend line is undoubtedly biased 
upward by the extraordinarily high per- 
centages caused by the large number of 
returning servicemen entering engineering 
colleges in the falls of 1946 and 1947. 
To attempt to correct for this bias, an 
adjusted least squares line was computed 
omitting the unusually high percentages 
for the years 1946-47 and 1947-48. This 
adjusted line is indicated on the chart by 
the lower trend line. 

To obtain trend estimates of the num- 
ber of engineering college freshmen, we 
multiply the extrapolated trend percent- 
ages for 1952 through 1959 by the previ- 
ously forecasted numbers of male high 
school graduates. Two sets of trend val- 
ues are obtained: (1) unadjusted trend 
values by multiplying the unadjusted esti- 
mates of the high school graduates with 
the unadjusted percentages entering engi- 
neering colleges; (2) adjusted trend val- 
ues by multiplying the adjusted estimates 
of high school graduates by the adjusted 
percentages entering engineering colleges. 
The unadjusted trend values for the num- 
ber of engineering college freshmen are 
shown by the upper dashed extension line 
and the adjusted trend values by the lower 
dashed extension line. 


Forecast of Engineering College Freshmen 


The forecasted number of engineering 
college freshmen based on each of these 
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trend lines is indicated in the following 
table : 


Year Unadjusted Forecast Adjusted Forecast 
1952* 49,800 39,900 
1953 52,300 41,500 
1954 53,800 42,300 
1955 57,700 44,900 
1956 62,400 48,200 
1957 64,400 49,300 
1958 69,700 52,000 
1959 77,000 58,100 


*These forecasts were prepared before the 
1952 enrollment figures were available. Ac- 
tual Engineering enrollment of 45,854 fresh- 
men in 1952 turned out to be just about 
nidway between these estimates. 


This approach gives higher results than 
the commonly accepted analyses. The 
tasie reason for the differences is that the 
commonly accepted methods usually imply 
that the same per cent of the age popula- 
ion will graduate from high school as at 
present or that even though this per cent 
my change, the proportion of those 
maduating who will be fit to choose engi- 
uering study will vary inversely with the 
ange in the proportion of the age popu- 
ition graduating. 

The method of Chart 2 is based on an 
atrapolation of the trend towards in- 
mased percentage of the age population 
maduating from high school as well as 
am increased percentage of those gradu- 
iting attending engineering college. Dis- 
jlacement of the extrapolated trends gives 
thigh and low range to the estimates on 
be chart. These forecasts, of course, 
lave quite a number of limitations: they 
wsume that basic trends of the past will 
‘ntinue into the future; being long term 
mad values, these forecasts do not ac- 
mnt for many of the year to year varia- 
ins; and any radical changes in the 
imft, manpower, and economic situations 
m easily upset these trends. 

It is important to realize that exten- 
in of the trend line towards higher per- 
tttages of high school graduates entering 
‘gineering colleges cannot be expected 
veontinue indefinitely. The proportion 
tstudents who have the intelligence level 
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to be successful in engineering, the sci- 
ences, medicine, and other professions is 
rather fixed. Increases in the number 
choosing engineering must naturally im- 
pinge on the number available to choose 
the other professions. However, with in- 
creases in the proportion of persons 
graduating from high school, a larger 
reservoir of qualified manpower is avail- 
able for professional training. 


Student Attrition in National Under- 
graduate Engineering Enrollment 


Between 75 and 95 per cent of our 
freshmen become sophomores, with a typ- 
ical figure somewhere around 75 to 80 
per cent. Between 60 and 75 per cent of 
our freshmen become juniors, with a 
typical figure somewhere around 60 to 70 
per cent. Between 50 to 70 per cent of 
our freshmen become seniors, with a typ- 
ical figure around 60 to 65 per cent.‘ 
The average per cent of first degree gradu- 
ates as a proportion of entering freshman 
class was about 50 per cent in the 1930's. 
In the post-World War II years this per- 
centage has risen to about 60 per cent 
of the entering freshman class.5 The ef- 
fects of the veterans returning with ad- 
vanced standing and the greater maturity 


4 The effects of students dropping out for 
a year or more and then returning and of 
arts and science and business majors trans- 
ferring into engineering schools with ad- 
vanced standing, are not compensated for 
in these figures. A strict interpretation of 
these figures will, therefore, not permit the 
conclusion that they represent the probabil- 
ity of successfully completing courses of 
study in engineering colleges. The true 
probability is undoubtedly lower than these 
figures indicate. 

5 The figures for first degree graduates 
as a per cent of the entering freshman class 
ignores the effect of evening programs 
which graduate some students. This was 
necessary because the enrollment data does 
not show a breakdown of evening students 
by class or distinguish between the degrees 
received by day and evening students. 
Thus, to the extent that evening students 
have graduated, they exert a slight upwar 
bias on these per cents. : 
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of the returning veterans are undoubtedly 
partially responsible for the higher per- 
centages graduating in these early post- 
World War II years. 

Some attrition of engineering students 
is doubtless inevitable. A certain amount 
of attrition is desirable in order to main- 
tain adequate standards. It is not pos- 
sible to say whether the present attrition 
is too high without detailed study of the 
causes of this attrition. Certainly that 
part of the attrition which might be due 
to economic difficulties of the student 
represents an undersirable dilution of our 
manpower resources. (Some of the 
marked variations in attrition rates in the 
past 30 years are undoubtedly due to the 
sharply varying economic conditions and 
employment opportunities prevalent dur- 
ing the past several decades.) Any attri- 
tion which is caused by failure of the en- 
gineering colleges to motivate adequately 
the student is an undesirable occurrence. 
The responsibility for any such attrition, 
of course, rests squarely on the engineer- 
ing colleges. Some attrition might also 
be due to inadequate admissions’ screening 
procedures. A detailed study of the 
eauses of attrition in engineering schools 
might yield valuable information as to 
the important causes of this attrition as 
well as provide the basis for an intelligent 
approach to this problem. 


Forecast of Engineering Graduates 


The importance of the attrition rate in 
determining the supply of engineering 
graduates in the future may be easily 
visualized by the table below which fore- 
casts engineering graduates for the next 
ten years. The forecasts are made first 
on the basis of the pre-war attrition rates 
of approximately 50 per cent of the fresh- 
man class graduating. Then, a caleula- 
tion is made using the post-World War IT 
rate of approximately 60 per cent of the 
freshman class graduating four years 
after admission. Both forecasts are made 
on the basis of the analysis described in 
connection with Chart 2. 


FORECAST OF ENGINEERING FRESHMEN AND GRADUATES 


Forecast of Engineering Graduates Based on 
Adjusted Freshman Forecast in Chart 2 


Vee 50% 60% Freshman 
1956 19,900 23,900 
1957 20,700 24,900 
1958 21,100 25,400 
1959 22,500 26,000 
1960 24,100 28,900 
1961 24,600 29,600 
1962 26,500 31,800 
1963 29,000 34,800 


Thus, the long term outlook for the 
supply of students for engineering educa- 
tion and the supply of graduate engineer- 
ing talent to industry and government is 
not as bleak as some commonly accepted 
forecasts indicate. The engineering schools 
will have to gird themselves and prepare 
to meet this challenge for effective ex- 
pansion of their programs. Industry and 
government will also need to make plans 
at the same time to absorb effectively this 
prospective larger number of graduating 
engineers. 

The over-all growth of engineering en- 
rollments at the undergraduate level dur- 
ing the past three decades has been very 
modest. Compared with the rate of 
growth of our industry and technology, 
this rate of growth may not be adequate 
for the long pull. No attempt has been 
made in this paper to gauge the demand 
for engineers. This demand varies widely 
with changes in the defense program and 
with economic conditions. Surveys fre- 
quently exaggerate the demand because 
employers in a tight labor market are apt 
to try to overhire to take into account 
prospective staff losses as well as the fact 
that they are never able to attain their 
full quota of the graduates for whom they 
apply. Labor pirating, of course, pro 
motes this condition. Whether industry 
will have sufficient engineering manpower 
in the near future will depend to a great 
extent on the proportion of the gradu 
ating class which will be taken by the 
armed forces. Those graduating eng! 


neers who are inducted will not be avail- 
able to industry until their discharge 
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several years later. Thus, short term engineering career by arranging for closer 
availability of new graduates may be engineering college éollaboration with the 
postponed by the armed forces manpower _ high schools. If the highly qualified high 
policies. school graduates required in the engineer- 

Engineering schools, industry, and gov- ing profession are to be encouraged to 
emment can cooperate in meeting the enroll in engineering schools, considera- 
challenge created by the current shortage tion should be given to the practicality of 
of engineering skills and promote the establishing long range employment plans 
resolution of this manpower bottleneck. which will allow enough variability to 
The establishment of sound policies for absorb the fluctuating number of engi- 
the utilization of existing engineering and neering graduates which will be thrown 
technical skills in the most effective man- .on the employment market each June. 
ner will help compensate for the shortages Part of the drop in the proportion of 
during the current period. The interest college freshmen entering engineering col- 
of American youth in engineering can be leges in some of the recent years has 
meouraged by public relations programs undoubtedly been due to the employment 
which explain the nature of the engineer- difficulties of some of our peak post-war 
ing professions and emphasize the leading pre-Korean graduating classes. This 
wles they play in our society. Students poor employment situation in individual 
vhose natural abilities will enable them to years can repeat itself and do much to 
be most successful in engineering study discourage qualified high school graduates 
an be further encouraged to choose an from enrolling in engineering schools. 


-Sections and Branches 


The National Capital Area Section of 4. The Johns Hopkins University— 
the ASEE held its Fall Meeting October Dean Robert H. Ray. 
3,1953 at the Johns Hopkins Universit 
Baltimore, Maryland. Chacaen Walther Professor Purnell said his committee 
introduced Dr. Ralph Morgen and Mr. H. ‘0K the philosophical approach, and 
H. Armsby, the Section’s representative °#™e to the conclusion that more engi- 
m General Council, who reported on the "7°°™™& students ie needed and we must 
1953 Annual Meeting held at Gainesville, °2¢entrate on this. Professor Kaye out- 
Florida June 1953. After various other /ined his talk as follows: Objectives 
unouncements of coming section activ- (Knowledge and understanding); Re- 
ities, the main part of the meeting was sources (curriculum, physical facilities, 
tuned over to presentation of papers on faculty, extra-curricular activities, meth- 
the Evaluation Programs at various local ods of instruction) ; Achievements (evalu- 
“gineering schools by the following: ation of characteristics of students) ; and 
Recommendations. Professor Hoelscher 
talked about the Hopkins Program which 
is split into two curriculums—the opera- 
tional or applied level (four years) and 


l. Howard University—Professor Lee 
J. Purnell, Chairman of Educational 
Committee. 

2. George Washington University— 


Professor John Kaye, Committee on the Research or Theoretical Level (five 
Education. years). Dean Ray spoke about the psy- 

3. The Johns Hopkins University— chological and administrative problems of 
Professor H. E. Hoelscher, Commit- the Hopkins Program, giving advantages 
tee on Education. and disadvantages. 


1 to a great 
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Types of Graduate Subsidy and Their Relation 
to Educational Values* 


By ERNST WEBER 


Professor and Head, Electrical Engineering ; Director, Microwave Research Institute, 
Polytechnic Institute of Brooklyn 


Graduate study in engineering has 
grown within the last 20 years from a few 
isolated centers to a scale which requires 
very careful reflection about its objectives 
and support. We all agree that graduate 
work is by far the most expensive part 
of a comprehensive program of engineer- 
ing education and we appreciate that it 
cannot tolerate compromise with educa- 
tional standards without loosing at once 
a great deal of its value. 

However, all phases of human activity 
and endeavor are influenced by the socio- 
political atmosphere of the time. Surely, 
the very marked changes in social sensi- 
bilities in our life time have had some 
effect upon our concepts of education and 
our definition of educational values. 
Though, I am sure, we all realize these 
developments, I should like to review them 
briefly with some overemphasis in order 
to drive home the main point of my thesis. 


The Social Reorientation 


In these last 20 years we as a nation 
have turned from the social concept of 
“rugged individualism” to an objective 
oceasionally defined as the “social welfare 
state.” To be sure, differences of opinion 
as to degree still exist, but no political 
party in power can dare to undo the 
major changes in concepts of social obli- 
gation; indeed, many of these have be- 
come natural components of our attitudes. 


* Presented at the Annual Meeting of 
ASEE, University of Florida, June 24, 1953 
before the Division of Graduate Studies. 


Closely linked with this development is 
the change in concept of support of our 
higher educational system: from much 
endowment by few people to few institu- 
tions to a little support by all the people 
to all institutions! Implied is the con- 
viction that agencies, whether federal or 
state, can distribute tax collections equi- 
tably and wisely. It satisfies social feel- 
ings to substitute group action for indi- 
vidual “arbitrary” decision. 

But, in turn, it must now be required 
to give complete objective details concern- 
ing disposition of funds, because the re- 
sponsibility is to a group of changing 
composition even though of fixed designa- 
tion, rather than to an individual bene- 
factor. Accounting procedures must be 
refined and made impersonal, extensive 
reports must be submitted, in short, pa- 
tient paper work takes dominance over 
colorful individual demonstration of 
ability. 

Finally, we need to recognize the psy- 
chological adjustment of the individual in 
this changing social pattern. Impercep- 
tibly at any one time but inexorably never- 
theless, the privilege of opportunity fre- 
quently becomes confused with an expected 
award and might even change in the it- 
dividual’s mind to a rightful demand. 

Obviously, social change in itself is 4 
healthy demonstration of the dynamic 
state of a nation. Like any dynamic 
process, however, it is more often than not 
of an oscillatory character and can carry 
beyond the appropriate momentary stable 
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date. This must then stimulate certain 
monsiderations. 


Effect on Faculty Research 


AtiON | 1am sure, we all agree that graduate 
ddy is inseparable from research. It is 
jst unthinkable to have any worthwhile 
gaduate program without strong faculty 
wmbers interested in research and active 
ait. Thus, support of graduate work 
vans essentially support of research. 
hut this is precisely where the social re- 
mentation has had its most profound 
lopment is sect. 

ort of our | Whereas it had been recognized that 
rom much fadividually qualified graduate teachers 
2w institu- [ dould have their own laboratory facilities 
the people f carry on significant research and gather 
s the con- Jiterested and qualified students as a small 
federal or }'hool” around them—most institutions 
tions equi- Jnow lacking the financial resources to 
social feel- Japport such programs as a matter of 
for indi- Jmetical policy. Even the largest insti- 
ions in the country cannot afford the 
e required [mensive research tools for the really 
ls concern- fimdamental research. 

ase the re- § To the greatest part we have substituted 
' changing ymsored research in programs of vary- 
od designa- fy magnitudes but with stress upon team 
dual bene- §wrk and in many instances with closely 
s must be fieined objectives. Again, with full reali- 
, extensive ution of the possibilities as well as the 
short, pa- fimgers, sponsored research must be ac- 
nance over §*pted as the only presently available 
ration of §#ution of an embarrassing dilemma: 
wing stimulated graduate work to a 
re the psy- vit where it defines the prestige of an 
dividual in }%tution, we lack the means to carry 


nstitute, 


anal But we need to fully appreciate that the 
cunity sacrifice is a limited choice for 
ted individual faculty member—unless he 
an expec’ Ja associate with a project for which 
the is available, his chances for per- 
ial research are slim; and that the maxi- 
itse 


“ Jan danger is laboratory “employment” 
e faresearch and development very much 
y dynam¢e industrial laboratories with no per- 
en than not final choice of topic except as the recog- 
1 can carry $d ability dictates. 

atary stable } Clearly, institutions should attempt to 
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engage in sponsored research projects that 
contribute to the professional growth of 
their faculty and should be weary of 
carrying development programs merely 
to supplement faculty salaries. 


Effect on Student Programs 


The psychological effects of the social 
reorientation have been noticed in student 
attitudes. Whereas 15 and 20 years ago 
the student made a very weighty decision 
when he embarked upon graduate work 
and frequently anticipated years of strug- 
gle for a living and hard learning under 
the tutelage of a well-known contributor 
to research, he is now apt to stipulate how 
much time he might be able to spend on 
a degree program. To be sure, the gen- 
eral shortage of engineers, twice upon us 
within 10 years, has aggravated this situa- 
tion. But it is not uncommon that a stu- 
dent might feel we owe him a degree and 
that he might take the demand for per- 
sonal extraordinary effort as almost an 
imposition. 

Because the sponsored research pro- 
gram can provide full employment to- 
gether with the opportunity to carry forth 
graduate programs, students might select 
a line of least effort and maximum return 
—with the grave danger to consider as 
dissertation a well-written report on an 
assigned phase of a development program. 
But any good engineer would normally 
be expected to perform equally well just 
for his salary. It is up to us to realize 
the limits to which sponsored research can 
support the graduate research program 
without impairment of educational values 
and to jealousy guard the standards of 
achievement set for the advanced degrees. 


’ To a slight extent, I feel, we have already 


compromised in many places with respect 
to the requirements of a strong Master’s 
program because of the increased number 
of students induced to take up graduate 
study either because it has been made a 
requirement for a position, or because of 
the larger reward in industry. Let us be 
sure to hold fast at least to the high stand- 
ards of the doctoral programs. 


ii 
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However much we might deplore today 
the “rugged individualism,” we must at- 
tempt to recognize in the advanced grad- 
uate student his best abilities, cultivate 
these and have them unfold to best advan- 
tage if we want to train leaders of tomor- 
row. However much we might exalt team 
work in research, we must attempt to spurn 
each member to his greatest efforts and 
give him the possibility of individual 
achievement. This requires diversification 
of a strong faculty, keen interest of fac- 
ulty members in student progress, and an 
atmosphere of continuous alertness and 
growth. 


Types of Support of Graduate Study 


With this background it is almost self 
evident how I shall classify the various 
types of support of graduate study and 
research with respect to their relation to 
educational values. 

Individual Faculty Research, supported 
from endowment, from research grants, 
from special gifts, with no specification of 
either topic or objective, should rank 
highest. Of course, this places the burden 
of award upon the department head or 
the dean, but it guarantees the maximum 
of flexibility for the best faculty members 
if the proper choice is made. Unfortu- 
nately, only a very small part of graduate 
research can be supported in this way 
because of the lack of appropriate funds. 

Broad Research Fellowships rank next, 
and should in fact, be one of the strongest 
supports of graduate work. The student 
receives an amount adequate to sustain 
himself fully or partly, the institute re- 
ceives an amount sufficient to cover tui- 
tion as well as research equipment and 
materials and preferably a contribution 
towards faculty research associated with 
the student’s program. <A broad topic is 
chosen by the student and eventually 
foeussed by the faculty adviser. The 
Coffin fellowships of the General Electric 
Company, the DuPont and Westinghouse 
fellowships, as well as those administered 
by the National Research Council are ex- 


cellent examples, but there are far too 
few of these at the present time. 

Area Research Fellowships and Re- 
search Programs are quite similar to the 
previous group except that the area in 
which research should be done is speeified, 
Excellent examples are the programs of 
the National Science Foundation and of 
the Office of Naval Research. In both 
instances, a proposal must be made by an 
institution stating broad objectives of the 
research and approximate scope of opera- 
tion. Fellowships can be made part of 
the proposal, partial faculty services are 
included, and materials and supplies are 
covered. Since no restrictions are placed 
on publications of results, the educational 
value is still excellent; the only difficulty 
is the fact that concrete proposals must 
be made so that flexibility is wanting. A 
certain amount of accounting for the ex- 
penditures—less for National Science 
Foundation and more for the Office of 
Naval Research—is required. Similar 
fellowships are available from a few in- 
dustrial companies. 

Specific Research Fellowships are made 
available by certain industries for the ex- 
ploration of rather specific topics, for the 
accumulation of specified data, for de- 
velopment of specific measurements or in- 
struments. These fellowships can have 
educational value if carefully administered 
by a faculty member versed in the field. 
There are obvious difficulties of unsuccess- 
ful termination, of withholding publica- 
tion because of patent interests, ete. which 
often militate against this type of re 
search support. 

Sponsored Research Projects represent 
today the largest single type of support 
of research in Universities and Colleges. 
If these projects permit the use of grad- 
uate students, place no restriction upo 
publications of the results, and provide 
challenging topics for the faculty they 
ean materially assist in broadening the 
scope of graduate work and contributing 
to the professional growth of the faculty. 
If, however, the research program empha- 
sizes development work with immediate 
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design objectives, considerable care must 
be exercised to avoid accepting the fulfill- 
nent of contract objectives as synonymous 
with proper objectives of graduate study. 
This will be particularly pertinent for 
dassified military developments. 

Research Centers and Research Insti- 
tutes can be very valuable for the direct 
support of graduate work if and only if 
the leading research staff is closely inte- 
grated with the teaching faculty of the 
institution. Entirely separate organiza- 
tions frequently develop their own policies 
and might not enhance the caliber and 
seope of graduate work. 


Conclusion 


The social reorientation in this country 
during the last 20 years has changed the 
concept of support of education and has 
brought about a change of attitudes and 
practices which might lead to ready ac- 
ceptance of support of graduate work in 
engineering that actually has low educa- 
tional value. I have attempted to review, 
in admittedly stronger terms than objec- 
tively justifiable, why these changes are 
potentially dangerous to the maintenance 
of high standards of graduate study and 
research. 


University of Illinois 


ANNUAL MEETING 
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Progress in the Humanistic-Social Division’ 


By STUART W. CHAPMAN 


Executive Officer, Humanistic-Social Studies Department, College of Engineering, 
University of Washington 


If we have been bedeviled at times by 
the epithet under which we work or have 
laughed at the academic double-takes 
which have followed its use, let us neither 
regret nor be too amused. In a real sense 
the seed of our Division, upon whose 
progress I report today, came into exist- 
ence when the famous Hammond Com- 
mittee in its 1940 report coined the term 
“humanistie-social” to describe one of the 
stems of the ideal engineering college 
curriculum. 


History 


The seed was sufficiently fertile to pro- 
duce an embryo organization in Septem- 
ber, 1944, when President Harry Rogers 
of the Society for the Promotion of Engi- 
neering Education appointed an Execu- 
tive Committee of eight men for a new 
Humanistic-Social Division. But in this 
ease the war retarded a birth. While de- 
livery of a normal, fully-formed, nine- 
month baby was scheduled for the annual 
convention in June, 1945, in fact, because 
of government, travel regulations, only 
labor pains occurred. These took the 
form of the publication of a series of 
papers which had been intended for meet- 
ings of a new Humanistic-Social Division 
at St. Louis. Thus the expected birth did 
not finally occur until the Annual Con- 
vention of 1946. At the ceremony thirty- 
one men assisted, of whom twenty-six 
were engineers. 

Our gestation period was thus rather 
long. Between the gleam in the eyes of 

*A paper delivered at a meeting of the 


Humanistic-Social Division, ASEE, in 
Gainesville, Florida, June 24, 1953. 


the men on the Hammond Committee and 
the final event, six years passed. But the 
heritage was good; now, seven years later, 
the Division has passed adolescence and 
has reached the first stages of maturity. 

To prove this assertion let me state (1) 
that the Division has grown physically 
and in independence, and (2) has carried 
on a program which has contributed sig- 
nificantly to our thinking about problems 
of engineering education. 

Look at our membership. In 1946 it 
consisted of thirty-one men. In the last 
Directory of the Society, eighty-two names 
are listed under Humanistic-Social, while 
under the English Division are the names 
of fifty or sixty others whose fields or 
whose own specification show their associ- 
ation with us in fact or in spirit. We 
have grown all right, but we have also 
grown independent. Of our original 
thirty-one members only five at the most 
were non-engineers. Of our presently- 
listed eighty-two members, sixty-three are 
from non-technical fields. Furthermore, 
as one looks at the record, he is impressed 
with the degree to which we were once 
dependent upon our technical colleagues. 
They fathered us; they constituted the 
bulk of the earliest nominating commit- 
tees; they sometimes provided as many as 
half our speakers. In later years we have 
been getting along pretty much on our 
own. The Division is now self-operating, 
self-governing, and self-motivating. Par- 
ticipation of engineers in its organiza- 
tional functioning and in its meetings has 
declined proportionately. (N. B. This 
statement is a record and not a boast.) 
We have not left our home in the ASEE 
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PROGRESS IN THE HUMANISTIC-SOCIAL DIVISION 


but our decisions, whether good or bad, 
have come to be more and more our own. 


Significant Development 


And to show for it, we have something 
of which we need not be ashamed. The 
Division has carried on a program which 
has been significant in the development 
of non-technical education for engineering 
students. 

Only partly in jest I say that the pro- 
gram of the Humanistic-Social Division 
at these annual conventions has afforded 
many aman an opportunity to place upon 
his record the giving of a paper or par- 
ticipation in the activities of a profes- 
sional society. If this has meant a pro- 
motion for this man or greater job-se- 
curity for that, it is not an inconsequential 
achievement. 

But, of course, of far greater moment 
isthe contribution thus made to those who 
have spoken and to those who have lis- 
tened. Many a person, when faced with 
apaper at one of our meetings, has been 
foreed to erystallize, clarify, and evaluate 
his educational philosophy, his approach 
toa particular course, or his conduct of 
a special activity far earlier and more 
efectively than he would otherwise have 
done. The rest of us have been the bene- 
feiaries of this thought. 

Here I speak not at all in jest. We all 
have often said that meetings of profes- 
sional societies are nice to go to because 
of the people you see and because of the 
conversations you have outside of the 
meetings. Papers? Oh, yes, they provide 
an excuse for the convention. As regards 
the sessions of our Division I can agree 
om the first two points. The people and 
the non-curricular conversations are most 
stisfying. But so are the papers. Every 
convention I have attended so far has 
given me a lift; I have come away feeling 
teouraged. Believe it or not, the papers, 
heause of their thoughtfulness, sincerity, 
ad practical concern with the. problems 
of teaching, have given much of that lift. 
And I know that I am far from being 
ilone in this reaction. 
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The record of our achievement as a 
Division is to be found largely in our 
annual meetings. As a full-fledged divi- 
sion of the ASEE we are now holding 
our eighth session in connection with an 
annual convention. We have also enjoyed 
two summer schools of three days each, 
one at Seattle in 1950 and one at East 
Lansing in 1951. At these meetings the 
bulk of our work has been done. 

A listing of the subjects of the papers 
given is interesting. A rough classifica- 
tion, which is complicated by the crossing 
of departmental lines and by non-deserip- 
tive titles, gives the following results. 


General philosophy of HSS programs ... 10 
Discussion of HSS requirements or de- 


scriptions of programs ............. 9 
Methods of program planning ........ 6 
Teaching Gf walues .. 5 
Social science (general) .............. + 
Extra-curricular activities ............ 2 
Personal integration of instructor .... 1 


What we should conclude from this 
summary I leave to you. Perhaps another 
program committee will find some sug- 
gestions here. As I look at the list, I 
suspect at least that we could afford to 
talk about our instructors somewhat 
oftener than two percent of the time. 

Publication of some papers from our 
meetings is certainly a desirable follow-up. 
While I have not made a complete check- 
up, my impression is that the JoURNAL OF 
ENGINEERING Epucation is tending to 
publish fewer than it used to. In some 
years as many as five have been printed 
there. This year I believe the record is 
one. Perhaps five was more than we had 
any right to expect, considering the num- 
ber of divisions in the Society; I am sure 
that one is too few to maintain the de- 
sired interest in the work of the Division 
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among our own members and our engi- 
neering colleagues. 

For this reason the recent publication 
under separate cover of selected papers 
from two annual meetings of the Division 
stands out as an important achievement. 
To John Shirley, to Thomas Farrell—and 
the State University of Iowa—and to what 
others I do not know—should go our 
thanks. This work certainly deserves con- 
tinuation in the years ahead. 


Evaluation 


This bare statement of facts will refresh 
our minds regarding the history of the 
Division. But I am supposed to speak 
about “past progress.” Such a topie re- 
quires some evaluation and evaluation re- 
quires a set of standards. How well have 
we done? 


The Past 


In order to obtain criteria, let’s look at 

some of the aims of the Division as they 
were early stated, especially by our first 
real chairman, Director Edwin S. Burdell 
of the Cooper Union. From these state- 
ments we learn that the Division was sup- 
posed to 


1. seek “grass roots” support by secur- 
ing broad membership from technical 
and humanistic-social faculty and 
from administration. 

2. concern itself with and promote dis- 
eusion of integrated humanistic-so- 
cial programs, courses, and subject 
matter. 

3. promote discussion of problems of 
humanistic-social education at sec- 
tional meetings. 

4. assist efforts of all who are interested 
in developing curricula, training 
teachers, and publishing papers. 

5. help secure more “able, vigorous, 
stimulating” teachers. 

6. secure more interest in our work by 
people outside of engineering, by 
members of the College English As- 
sociation, societies of economists, his- 
torians, librarians, sociologists, etc., 
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especially to arouse more interest in 
teaching engineers. 


Now we have a more concrete basis for 
making judgments. Our membership 
shows that the “grass” of the “grass roots” 
support is filling in. Our record of pa- 
pers given and the consistently high, even 
inspiring, quality of them shows that we 
have discussed well the general philosophy 
of humanistic-social programs, and meth- 
ods of planning and integrating them, 
and have taken apart and put together 
again many specific courses to see how 
they could contribute to over-all objee- 
tives. The Division has encouraged dis- 


cussion of problems at sectional meetings — 


of the Society, if not by formal action of 
its officers, then by getting people together 
and encouraging them to individual ae- 
tivity. It has encouraged publication of 
papers. These are all significant achieve- 
ments. 

At the risk of being repetitious, let me 
emphasize that all of this has been par- 
ticularly important because it has been so 
closely related to our major job, teaching 
engineers. Certainly we have talked in 
general philosophical terms, but always 
about a philosophy of teaching. All in 
all we have had a pretty good balance 
between the general and the specific. And 
pretty consistently a conventioneer has 
been able to go home feeling that he had 
learned something which he could use in 
his program and in his classroom. 


The Future 


I hope that we have been humane. Cer- 
tainly we have been human, for we have 
not achieved all of our objectives. If 
what I have already said appears to have 
been a panegyric, I can perhaps balance 
it by a statement of certain places where 
we might do more. 

As I state wherein we may have fallen 
short and suggest some possibilities for 
the future, please let no one be more ell- 
barrassed than I am. After all, as @ 
officer of the Division I have had my 
chance to function. What I have to say 
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now is intended not as criticism but as 


_ proposal which may or may not deserve 


diseussion. 

I have feared lately that perhaps we 
were not pulling enough engineers into 
the meetings of the Division, even though 
inall of them we have engineers as speak- 
as and as audience. It is true also that 
as we became more independent the tech- 
nical men who fathered us have felt that 
their support was no longer so necessary; 
sme falling away was to be expected. 
But, though we find little evidence that 
our support in engineering colleges is di- 
ninishing, we should watch that the in- 


| terest of engineers in our convention ac- 


tivities does not drop too low. 

And, as we have attempted in the past, 
ve should continue to foster as much mu- 
tual understanding and respect as pos- 
ible. Our success, after all, depends to 
a eonsiderable degree on the close coop- 
eration of technical and non-technical 
faculties; this cooperation must in turn 
te based upon an appreciation by each of 
vhat the other is doing. Perhaps some 
(ay it would pay for us to explore with 
technical divisions the ways in which the 
fields of each could contribute to the work 
of the other, and make this the subject 
of discussion at a convention session. 

Some care has been exercised to draw 
into the Division people from a variety 
of fields in the humanities and social 
tudies. Such attention was necessary be- 
cause many of our early supporters were 
from departments of English out of which 
humanistic-social programs developed in 
% Many engineering colleges. Certainly 
the more we can bring into our activities 
the stimulus of varied points of view, the 
more likely we are to achieve the objec- 
tives we have set for ourselves. Contin- 
wd emphasis on this point is desirable, 
#s can be easily seen by the relative pau- 
aty of papers in certain areas and by the 
few men from some fields who have at- 
tended our sessions. 

We have not done enough, I should say 
‘0 aequaint people in other professional 
seieties with what we are doing or why. 
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Such an expansion of a knowledge of cur 
activities is needed for reasons which I 
need not detail. But certainly if it is 
good for us to bring people from many 
fields and from liberal arts colleges into 
our work, it should be equally desirable 
for us to go to all the world and preach 
our particular gospel. I believe we have 
not done enough to establish relationships 
with other professional societies or to get 
our people to try to give papers on their 
programs so that they may know what 
we are doing. On this particular occasion 
a real step is being taken by the coopera- 
tion of members of our group in the ses- 
sions of the College English Association. 
This type of activity we should emphasize 
more than we have in the past. 


Training Instructors 


Then the question arises as to whether 
we have done enough to solve problems 
of securing teachers for the programs we 
are developing. True, some years ago an 
investigation was made of the possibility 
of setting up a program of graduate study 
which would give special training for 
work in integrated curricula. This work 
was dropped, and perhaps rightly so. I 
myself blow hot and cold on the subject. 
But I always come back to the conviction 
that the matter is worth diseussing again 
to see whether we still agree that we 
should continue taking our teachers from 
regular graduate programs and then giv- 
ing them on-the-job training. Perhaps 
we could, if we concentrated on it, find 
some way to develop special graduate 
programs to take care of our special 
needs, if we agree that we have them. 

Closely related to the problem of train- 
ing instructors for the kind of teaching 
they’ may encounter in humanistic-social 
programs is the problem of their under- 
standing of the technical work which their 
students are studying and will some day 
undertake professionally. If our students 
need to understand more of what we know, 
in order to be better men and citizens, 
perhaps we need to understand more of 


I 96 PROGRESS IN THE HUMANISTIC-SOCIAL DIVISION 


their work and interests in order to be 
better teachers. As means to this end, 
we might explore two measures: (1) the 
encouragement of humanistic-social in- 
structors taking or auditing technical 
courses, with all the attendant problems 
of standards for promotion and mainten- 
ance of professional standards, and (2) 
the participation of our men in activities 
of those industries which take faculty 
from technical colleges for full-year or 
summer programs of study. Possibly the 
problems involved in these two activities 
are too many for solution—but investiga- 
tion of them might be desirable. 

Meetings of the Division have shown a 
remarkable agreement on objectives of 
humanistie-social programs and have in- 
dicated a desire to get down to basie prin- 
ciples in all the fields from which we take 
material. Factual coverage, we have 
seemed to state, is less important than 
understanding and use of fundamental 
concepts. But just what are the most 
important principles which are contrib- 
uted by the various fields of study? Could 
we find the means of helping each other 
by drawing up, over a period of years, 
a suggested list of basic concepts which 
we all could go to work upon? 


System of Exchanges 


One final suggestion. We of this Divi- 
sion have met yearly, have discussed our 
problems, described our programs and 
thus have given genuine help to one an- 
other. But this experience has been in a 
sense vicarious. We hear what others do; 
we do not get the chance to do what they 
do. How much more we could gain from 
each other if we could work together for 
a year instead of for a week. What, then, 


would be the possibility of our Division 
encouraging a system of exchanges so that 
some of us could, once in a while, live and 
work at another institution long enough 
to become a part of its program? Then 
we could take back to our own depart- 
ments not just mimeographed papers or 
memories, valuable as these have been 
both to me and to many others; we could 
take back with us an understanding based 
on a living experience. 

This has been but a brief review and 
evaluation of the past progress of the 
Humanistie-Social Division. But to many 
of us the Division has meant more than 
any paper could express. Were [I to try 
to put that meaning into words I could 
do no better than John Shirley did in his 
introduction to the Selected Papers which 
the Division has just published. 


**Those of us who have attended these 
diseussions have been well repaid; we have 
been constantly heartened by the serious 
intent of the men responsible for planning 
for and instructing the future engineers 
in the area of the humane and social s¢i- 
ences; we have been frequently amazed at 
the general uniformity of our conclusions. 
This is not to say that all of us have thought 
alike or that a single mold of engineering 
education has evolved. But the purposes, 
the intents, and (generally speaking) the 
methods of approach which have seemed to 
work have been in greater agreement than 
we would have believed possible. If noth- 
ing else, these meetings of minds have 
strongly persuaded us that we are proceed- 
ing properly, and that the revolution in 
engineering education which is the reason 
for our Division’s being is working in the 
right direction. We have been able to re 
turn home from these meetings with re 
inforeced strength and with renewed con 
victions.’’ 
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Validity of Examinations* 


By IRWIN WLADAVER 
Assistant Professor of Engineering Drawing, New York University 


I’m going to talk with you about valid- 
ity of examinations. My immediate pur- 
pose is to bring to your attention as 
dearly as I can the one central issue that 
in my opinion shows signs of serious 
neglect. 

The issue, as I see it, is this: that valid- 
ity of examinations is a social achievement 
and a social obligation. It is not a one- 
man job. And it is never possible to state 
that a test or examination (I use these 
words interchangeably) has 100 per cent 
validity. The best you can do is to strive 
to have your test achieve a high degree of 
validity and, consequently, to have it re- 
ceive widespread acceptance as a valid 
instrument. The great problem, then, is 
(1) to realize that validity involves peo- 
ple and (2) that these people can all make 
contributions toward a degree of validity 
which, by its nature, is not susceptible to 
precise or even approximate measurement. 

I don’t want you to think I’m posing 
as an expert in psychological measure- 
ment. In fact I want to acknowledge my 
great obligation to four particularly use- 
ful sourees. They appear in the partially 
annotated bibliography that I’ve appended 
to this paper and I hope you will consult 
them, and the other items, too, when you 
are ready to do some probing yourself. 
The four I’m referring to are these: 


1. Validity, an unpublished paper by 
Dr. Louis E. Raths, of the New York 
University School of Education. This is 
acomprehensive treatment of validity, to 
vhich I am most deeply indebted. Be- 
sides, it’s wonderful reading. I have been 


*Presented at the Annual Meeting, 
AS.E.E., Univ. of Florida, June, 1953. 


. profoundly influenced by this work of 


Prof. Raths and I am grateful to him for 
his carte blanche permission to adapt his 
material. 

2. Educational Measurement (E. F. 
Lindquist, ed.), a new and absolutely 
amazing symposium on every conceivable 
aspect of the subject, by the outstanding 
people in the United States. The Amer- 
ican Council on Education published the 
book in 1951. Chapter 16, on Validity, is 
excellent and highly authoritative. Prof. 
E. E. Cureton of Tennessee and others 
contributed to the chapter. The rest of 
the book is equally high in quality and I 
earnestly recommend it to you for all 
aspects of educational measurements. 

3. Proceedings of the Engineering 
Drawing Summer School (St. Louis, 
1946). The whole section on examinations 
is particularly appropriate. The articles 
by Professors Vierck, Schuck, and Mann 
ought to be required reading and Pro- 
fessor Arnold’s discussion that followed 
Dr. Mann’s paper on validity was very 
much to the point of today’s topic. 

4. Range of Human Capacities, by Dr. 
David Wechsler, is a most provocative 
book, and anyone who is not afraid of an 
intellectual challenge to long-standing no- 
tions about human capacities ought to 
read it. 

And so you see that the central issue 
I’m talking about is not a diseovery of 
mine. Nor is it that writers and speakers 
have failed to mention it before the pub- 
lic. What usually happens, however, is 
that these persons point out the problem 
but rarely suggest a course of action that 
might conceivably lead to a minimum or 
tentative solution. I’m going to suggest 
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some courses of action and see what hap- 
pens—if anything. 

My plan of approach is to delimit the 
problem, to state certair! reasonable as- 
sumptions, to give acceptable definitions 
we can work with and some examples to 
show how the definitions work. Then we'll 
be able to attack the subject proper and 
—I hope—properly. 


Delimitations 


Here are the things I’m not going to do: 
I am not going to challenge the whole field 
of educational philosophy. I’m not going 
to take on the whole field of educational 
psychology. I’m not going to take an in- 
exorable stand for or against “objective” 
examinations, although I do have some 
serious misgivings about how we arrive at 
grades for our students. Whether we use 
objective or non-objective methods of scor- 
ing tests or laboratory drawings, I have 
no intention of thrusting a lance into a 


windmill; I don’t want to get knocked off . 


my mule. 
Assumptions 


I’m going to assume that it’s right to 
give examinations and to assign grades to 
our students. We don’t have much choice, 
anyway, do we? Then let’s make the proc- 
ess as useful and as meaningful as we can. 

I’m going to make this important as- 
sumption: that educational measurement 
in engineering drawing and descriptive 
geometry has the following major func- 
tions, among others: 


1. To facilitate learning on the part of 
our students. 

2. To evaluate their work and progress 
toward the course objectives. 

3. To aid in the improvement of in- 
struction or, what is the same thing, 
to increase our own professional stat- 
ure. 

4. To assist us in counseling our stu- 
dents. 


And I might as well add that these are 
not automatic. 


I’m going to assume that, since we are 
experts in engineering drawing and de. 
seriptive geometry, and since we are pro 
fessional teachers, it ought to be our job 
to make up examinations designed to serve 
any specific purpose we think is right; and 
that it’s also our job to investigate the 
relative validity of these exams. 


Definitions 


The important words to define and dif- 
ferentiate are reliability and validity, as 
characteristics of examinations. First, re- 
liability: it’s easy to explain and easy to 
illustrate. Reliability is consistency. A 
test is reliable to the extent that the score 
will be the same when it is used as a re 
test—or when alternate forms of the same 
test are used. It is a matter of statistics 
only. If I score 60 on a test today and 60 
on the same test tomorrow, then the test 
is 100 per cent reliable. It doesn’t make 
the slightest difference what the test is on. 
The content is immaterial. 

T’'ll give two more examples: If your 
watch keeps perfect time, but you happen 
to have set it fifteen minutes slow, your 
watch is perfectly reliable. Statistically, 
the reliability coefficient is unity. You 
may miss your class every day, but your 
watch is reliable in the sense we’re talk- 
ing about. Maybe you will have no job, 
but you have a reliable watch. 

And if I tell you, day after day, that 
I caught a fish that long, the story is 
absolutely reliable as long as the fish 
neither stretches nor shrinks. Maybe I’m 
a liar, but I’m a reliable liar. You can 
depend on me to report the same lie. 

Thus it is that reliability is a matter of 
statistics. A test may have a very high 
reliability coefficient and all that it means 
is that you are measuring consistently 
whatever it is that you are measuring. 
But high statistical reliability of an examl- 
nation is no assurance that the exam has 
high, low, or any other degree of validity 
—or for that matter any validity at all. 

The only connection between reliability 
and validity is this: If you can show by 
a number of non-statistical operations that 
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the test has certain kinds of validity, then 
proof of reliability is an additional piece 
of evidence in your claim for greater 
validity. 

Validity 


Now what do we mean by the word 
validity? To ask the question is to imply 
that it has a single, unique meaning. Un- 
fortunately, this is not the case. It’s easy 
enough to give a commonly accepted defi- 


nition such as: “Validity is the extent to © 


which a test measures what it purports to 
measure,” or such as “The essential ques- 
tion of test validity is how well a test does 
the job it is employed to do.” Both of 
these general statements are fine and no 
one quarrels with them. But from the 
standpoint of what to do, they are silent. 
They are not specific. They have no real 
meaning because they are empty of opera- 
tions. What we have to know about a test 
or examination is this: what must we do, 
what steps must we take to determine its 
relative validity? Can I do it myself? 

No. You can’t do it yourself. No 
single individual can. If you look closely 
at the definition, you will see that human 
judgment is called for at every turn. The 
definitions say “how well,” or “ to what 
extent.” The person who asks the ques- 
tion cannot also answer. It is true that an 
individual can do certain things himself. 
He can make tests of reliability, can get 
professional advice and can make im- 
provements in the test arrangements and 
thus contribute to validity, but he alone 
cannot be the last word. Only through a 
period of time and use, in your school and 
in mine, can any test in a broad field like 
drawing achieve validity. For this reason, 
as I said at the outset, the determination 
of validity is a social achievement. 

Let’s suppose we have before us a test 
that we want to validate. There are four 
things, at least, we ought to consider and 
agree on. Otherwise we are beaten before 
we take a step. 


1. We must agree on a definition of 
what we are trying to measure by 
the test. 
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2. We must agree on the responses that 
we shall consider evidence of the 
presence or absence of what we are 
trying to measure. 

3. We must agree on what constitutes 
relative amounts of what we are try- 
ing to measure and on the way to 
estimate the probable error of meas- 
urement. 

4. We must agree on the probable sig- 
nificance of the results in the general 
educational and professional growth 
of our students. 


You can argue about any one of these 
four points—you probably do—but we 
must reach some workable and realistic 
compromise. It should be perfectly obvi- 
ous, then, that a test-maker must be com- 
petent, capable of distinguishing the erit- 
ical, the important, the relevant and the 
trivial elements. He must have no pet 
peeves and no pet devices that he feels he 
must spring at every opportunity. And 
of course he must be informed. Without 
these qualities, his judgment, for any in- 
tellectual purpose, must be suspect. 

I said earlier that validity does not have 
a single, unique meaning. You should 
infer from this that the different concepts 
of validity depend upon the points of view 
from which you attempt to reach it. I’m 
going to cite eleven different, but some- 
times overlapping, points of view from 
which to judge the degree and the kinds of 
validity which your test may have. Then 
T’ll try to explain what I mean by each 
of them. 


1. The extent of agreement between 
the test-results and some informed, 
competent criterion outside of the 
test. 

2. The determination of validity 
through the use of criterion groups. 

3. The extent to which predictions 
made on the basis of test-results 
come true. 

4. The extent to which the operations 
required of the student—by the test 
—are in agreement with the title 
and the purpose of the test. 


5. The extent to which the subject- 
matter content of a test is in agree- 
ment with the title and its implica- 
tions. 

6. The extent to which a test incorpo- 
rates important items and excludes 
non-essentials, and how nearly the 
test parallels good teaching prac- 
tice. 

7. The extent to which a test con- 

tributes to the educational and pro- 
fessional growth of the student; 
that is, the extent to which a test 
reflects the career for which a stu- 
dent is presumably preparing, and 
the effectiveness of this kind of 
validity on counseling and advise- 
ment. 

8. The extent to which parts of a test 
are themselves valid as part scores. 

9. The extent to which the test corre- 
lates with other records—and the 
extent to which such correlation is 
of little use or even spurious. 

10. The extent to which statistical analy- 
ses of the test and of individual 
items of the test contribute to valid- 
ity. 

11. The extent to which the actual con- 
struction of the test conforms to 
sound practice and so contributes 
this kind of validity. 


1. The extent of agreement between the 
test-results and some informed compe- 
tent criterion outside of the test. 


By this I mean the judgment of com- 
petent persons who know the purpose of 
the examination. For example, ask a 
capable teacher to rank your students in 
order of merit with respect to the par- 
ticular trait you are testing for. Nat- 
urally, this teacher should have oppor- 
tunities to judge the students in action. 
Then give the exam and score it. If there 
is substantial agreement between the test 
results and this informed, competent crite- 
rion, then you have the right to say that 
the test has some degree of this kind of 
validity. Naturally, the teacher who has 
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done the ranking ought to be competent 
and informed and ought to know what ean 
be expected. Generally you will have such 
persons working with you. 

Sometimes individual ranking isn’t pos- 
sible, for one reason or another. In such 
a case, have the students divided into a 
number of groups, say five: excellent, 
good, average, below average and poor, 
And then give the test. Divide the test. 
scores the same way and see whether your 
“excellent” students make “excellent” 
grades, and so on down the line. If you 
“excellent” students make “average” 
scores, you may want to take some steps. 
If your “excellent” students make “poor” 
scores, you draw your own conclusions; 
surely some changes are in order. Per. 
haps you may come to believe that the 
other fellow’s judgment was not good and 
that the test actually had high validity 
from the standpoint of teacher-opinion. 
That’s up to you. But you can see why 
it’s important to select a competent and 
informed criterion that you ean stick with. 


2. The determination of validity by use of 
criterion groups. 


By a criterion group I mean a group of 
persons actually working in the field for 
which our students are preparing. If you 
say you are training for draftsmanship, 
select draftsmen for your criterion group. 
If you say you want to teach your stv 
dents what a good engineer ought to leam 
from your drawing and descriptive geom- 
etry courses, then select engineers, prefer- 
ably not your former students. The group 
you select should depend on the goals and 
objectives you say you have been trying 
to reach. Presumably the persons you 
select for your criterion group will be 
homogeneous; with respect to what you 
want to know, their behavior will be 
similar. 

What you want to know is this. How 
did your school work in drawing help you 
in your present work? Was the inform 
tion useful? Were the experiences ust 
ful? Have you any suggestions? What 
are your attitudes? What mistakes dif 
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is this. How 
ving help you 
the informs- 


eriences use 
‘ions? What 
mistakes did 


we make? These are just a few off-the- 
cuff samples of questions you might ask. 

To the extent that there is correspond- 
ence between your test-results and impor- 
tant factors related by your criterion 
group, this kind of validity may be pres- 
ent. 

I must point out some dangers in this 
procedure. Oftentimes young graduates, 
especially your own former students, will 
tell you what they think you want to hear; 
especially what a terrific job you did on 
them. Believe it, if you must. But it 
doesn’t give you much precise help. 

Sometimes it does. A few weeks ago, 
my daughter said to me, “Dad, what’s 
a left-hand screw-thread?” Naturally, I 
started to explain. But she added, “I 
really don’t care. All I wanted to say 
was that I met a boy” (of course I was 
glad to hear this), “a boy who had you in 
drawing six years ago. The only thing he 
remembers about your course is that you 
used to drive a taxicab nights when you 
went to college and that one of the wheels 
of the Yellow Cab Company cars had a 
thread that went the wrong way and you 
didn’t find out for an hour after you got 
a flat tire”’ This he remembered. 

So I say this kind of information may 
be useful in your quest for validity of 
examinations and it may not. 


3. The extent to which predictions made 


on the basis of test-results come true. | 


If high grades in a drawing test were 
fairly sure indications that a student 
would be a successful engineer or drafts- 
man, you could say the test had high 
validity of this kind. That is, you could 
make predictions that would be verified in 
action. Isn’t this what intelligence tests 
and aptitude tests mean to do? If they 
fail to predict fairly accurately, they lack 
this important aspect of validity. 

This ought to be a good topic to in- 
vestigate if you have a comprehensive test 
in drawing or descrip. See how closely 
your test-results correlate with the gradu- 
ating averages of your students. Maybe 
there is some predictive validity present. 
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And if there is, be sure you don’t claim 
a cause and effect connection. 


4. The extent to which operations re- 
quired of the student—by the test— 
are in agreement with the title and the 
purpose of the test. 

To me, this seems like the most impor- 


tant step of all in the search for evidence 
of test validity. Suppose you were giving 


_a test in a student’s understanding of the 


principles of sectional views. If you 
wanted to know whether he could identify 
a properly drawn sectional view, given 
two exterior views, this would be one kind 
of operation at an easy identification level. 
(I recommend Prof. Graney’s illustration 
along these lines on page 343 of the 1946 
Summer School Proceedings.) How much 
validity an identification test has for what 
you are after is certainly open to question, 
but it surely has some. 

If, however, your test requires that a 
student draw an indicated Section A-A, 
your test is likely to have more validity 
for an understanding of the principles of 
sectioning. And if you go all the way 
and say, “Draw the most useful section 
of the object,” then you are really in for 
it. You have to presuppose all sorts of 
things and hope that the student’s judg- 
ment coincides with yours. 

The point I’m trying to make is this: 
if you say the test is a test of a student’s 
ability to think, you ought to be able to 
show that it does indeed measure that abil- 
ity. This will take some doing. 

If you dare to say that the examination 
is a test of a student’s ability to think 
creatively, I urge you to define your terms 
with scrupulous care and then show evi- 
dence that the test does indeed measure 
that ability. 

This is a good time to remind you that 
students in some subjects forget from 40 
to 80 per cent of the facts they once 
learned within three months to three years. 
If your test is designed to ask for facts 
only—and it’s a perfectly justifiable kind 
of test—you should realize that what a 
student learns is not so important as how 
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he learns it. I think Professor John 
Rule’s article in the May, 1953, Journal 
of Engineering Drawing carried this same 
implication. 

To the extent that the mental operations 
of learning are called for on an examina- 
tion, a claim for test validity can be rea- 
sonably supported. 

5 and 6. The subject-matter content of 
a test can readily be checked against 
tables of contents of good textbooks; and 
comprehensive sampling of the field. If 
that’s what you want, it’s not hard to 
demonstrate. Also, if you consult with a 
few of your colleagues it will not take 
long to eliminate most of the trivia. But 
don’t think that therefore your test is 
necessarily valid. All you have done is 
added a little weight to the balance. And 
you should be careful not to introduce into 
an exam unusual or new elements that you 
have not dealt with in class unless, of 
course, you think they are reasonable 
outcomes. 

7. Tests in our field of engineering 
drawing and descriptive geometry can 
contribute solidly to professional and edu- 
cational growth of our students by re- 
flecting the career for which they are pre- 
paring. It may be clear to you what an 
important influence on our counseling 
duties a good test can have. It should 
warn us not to try to play the part of an 
all-wise deity, lacking omniscience as we 
do, but in some fields tests have reached 
the quality that permits advisors to make 
recommendations that otherwise could not 
be justified. 

Whether our examinations are yet good 
enough is something else, but this is a kind 
of validity we should certainly strive for. 

8. When parts of a test are valid as 
part scores, there are obvious advantages 
to the student who wants to know what 
partial progress he has made and also to 
the teacher who can be reasonably sure 
where deficiencies in learning and teaching 
exist. This is another kind of validity in 
the overall worthwhileness of a test. 

9. Correlations are often reported as 
evidence of test validity. Ill go along 


with some. For example, if a test has 4 
high reliability coefficient, there is no auto. 
matic assurance that the test is valid, but 
only that it has the kind of validity that 
self-consistency offers. However, if a test 
has a low reliability coefficient, then the 
test validity for any purpose must be 
seriously in doubt. 

But there are other correlations that 
serve little use. Don’t condemn a test 
simply because it doesn’t correlate well 
with other records—high school records, 
for example. And more than anything 
else about correlations: don’t attribute 
high validity to a test on the basis of its 
high correlation with another test assumed 
to be valid. As I see it, this begs the 
whole question of validity. An assump- 
tion of validity may be necessary—we do 
it all the time. But trying to prove valii- 
ity by correlation with something assumed 
to be valid hardly seems the way to go 
about it. This is an understatement. 

10. I shall probably lose some friends 
when I say I’m quite uncomfortable about 
the next matter. This has to do with test- 
validity contributed by statistical analyses 
of the test and of items in the test. 

I guess I don’t actually understand some 
of the statistical manipulation. Most of 
the formulas, unless I’m mistaken, make 
an important assumption: that the trait 
being tested is normally distributed. I 
have seen no evidence that this is true in 
drawing. And there are other assump- 
tions, generally not expressed, that seem 
to me to have shaky foundations. In addi- 
tion, most of them involve nasty and for- 
bidding algebra. 

For these reasons I question the useful- 
ness of some of the statistical analyses in 
the claim for validity. If you are inter- 


ested in statistics, read Professor Cure 


ton’s article called, “Validity, reliability 
and baloney.” You'll find it listed in my 
bibliography. 

11. The last item has to do with the 
validity contributed to a test where a test 
is made up in conformance with sound 
and informed construction practice. This 
is a matter about which any interested 
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person can be well posted if he takes the 
effort. In the bibliography I cite a small 
number of articles you may wish to read. 
They are on such subjects as: scoring 
examinations; problems in the use of 
answer blanks; examination fear; com- 
parisons of true-false, multiple choice, 
completion-questions; and other related 
topics. And all of these have to do with 
validity to a greater or lesser degree. 


Conclusions 


Well, these are most of the operations 
reported in the literature on validity. 
There are only these last two brief but 
tremendously important points I feel I 
must make. 

First, we must be constantly aware of 
the educational purpose of every test we 
give. The best way to stay alert to this is 
to state its purpose so that we can try to 
evaluate its influence on validity. Exami- 
nations to determine grades are certainly 
necessary, but a far greater purpose— 
perhaps the ultimate purpose—is the de- 
velopment in our students of resourceful- 
ness and ingenuity. 

Second, we are not hermits. Our stu- 
dents are working at their careers all over 
the country and all over the world. We 
are not even preparing all of them to 
practice engineering. We must test for 
knowledge, of course. But we should be 
testing for the kind of knowledge that 
leads to informed, socially desirable ac- 
tion. One way we can come close to this 
objective is to work out our testing prob- 
lems together—actually to send copies of 
our examinations to colleagues in other 
schools, to use the exams in our classes, 
to criticize unstintingly and suggest im- 
provements—and to accept such recom- 
mendations in a grateful spirit. 

Wouldn’t it be wonderful if we could 
say something like this: “Yes, we’ve 
trained these young people pretty well so 
that they can get off to a good start in the 
engineering profession. But: more than 
that, we’ve helped them along to an edu- 
cation that will help them to live useful, 
productive, fruitful lives in any activity 


VALIDITY OF EXAMINATIONS 


203 


they ever choose.” If our examinations 
have the kind of validity that will let us 
believe that this is really true, then we 
can indeed be proud of the work we are 
trying so hard to do. 
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Minutes of General Council 


A meeting of the General Council of the 
American Society for Engireering Educa- 
tio was held Wednesday, October 14, 1953, 
at 2:00 P.M. in the ASCE Board Room of 
the Engineering Societies Building, New 
York, N. Y. Those present were: L. E. 
Grinter, President; W. L. Everitt, B. R. 
Teare, Jr, E. A. Walker, W. C. White, 
Vice Presidents; A. B. Bronwell, Secretary ; 
G. W. Farnham, Treasurer; J. M. Apple, 
H. H. Armsby, H. R. Beatty, C. A. Brown, 
N. A. Christensen, W. L. Collins, W. W. 
Dornberger, T. H. Evans, O. C. French, 
G. W. Gleeson, W. P. Godfrey, S. C. Hol- 
lister, H. K. Justice, H. Kuenzel, H. R. 
Lissner, G. D. Lobingier, G. A. Marston, 
R. 8. Paffenbarger, H. P. Rodes, Thorndike 
Saville, R. J. Seeger, J. W. Shirley, E. B. 
Stavely, L. E. Stout, R. L. Sumwalt, N. D. 
Thomas, R. W. VanHouten, R. E. Vivian, 
K, F. Wendt, C. L. Wilson and M. Long. 


Report of the Secretary 
The Secretary reported the following: 


1. Most of the ASEE Committees have 
been appointed for the year. 

2A number of the Divisions and Com- 
mittees had taken advantage of the Fall 
Meeting program to get their executive com- 
mittees together to discuss the projects for 
the year. 

3, The Membership Drive this year will 
be conducted by the YET Committee. The 
Secretary urged that members of the Coun- 
cil and Deans back up the YET Committee 
in this activity. 

Report of the Treasurer 


The Treasurer presented the Statement of 
Receipts and Disbursements for the First 
Quarter of 1953-54. Both income and ex- 
pense items seem to be in line with the 
budget. The University of Florida has re- 
bated $527.27 as the excess of income over 
expense for the Annual Meeting. 


Airforce ROTC Quotas 


Vice President Everitt stated that the 
ECAC had been called upon to consider the 
problem of whether or not the Air Force 


ROTC had committed a breach of contract 
or moral commitment in reducing its quota 
of ROTC Students. He pointed out that 
a year ago, the Air Force had set very high 
quotas for its ROTC program but now it 


_ has drastically curtailed this program after 


having induced college students to partici- 
pate. A study by Dean Easton, Chairman 
of the ECAC Military Affairs Committee 
showed that: 


1. The Air Foree ROTC contract which 
the student signs does not commit the Air 
Force to continuation of the student’s 
ROTC program; 

2. The ASEE had objected to the very 
large ROTC quotas set by the Air Force 
last Fall, hence any reproaches to the Air 
Force at this time would be a reversal of 
previous ASEE policy; 

3. A survey of deans of some of the en- 
gineering colleges indicated that they did 
not feel that it would be wise to protest 
the ROTC reduction. 


In view of these findings, the ECAC took 
no action in the matter. 


Activities of ECRC 


Vice President Walker discussed the ac- 
tivities of the ECRC and stated that the 
theme ‘‘Creativeness in Engineering’’ has 
proved to be a very popular subject and 
would be given considerable emphasis by 
ECRC at the Annual Meeting. He also 
stated that the ECRC had sold 800 copies 
of the Directory of Research, published last 
June, which has received exceedingly favor- 
able reviews. 


Plans for the Annual Meeting 


Vice President White summarized the rec- 
ommendations of the Committee on Annual 
Meeting relating to the program for the 
University of Lllinois Meeting in June as 
follows: 


1. The Committee proposed a continua- 
tion of the plan for General Sessions which 
was used last year. 
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a. A General Session to report on some 
of the prinicpal Society projects on 
Monday afternoon (some Division Con- 
ferences can be scheduled concurrently 
with this General Session) ; 

b. A General Session of the Society on 
Tuesday morning; 

ce. General Sessions on Wednesday and 
Thursday mornings sponsored by the 
ECRC and ECAC; 

d. General entertainment on Wednesday 
evening; 

e. The Banquet on Thursday evening. 


Proposed Amendment to ASEE Constitution 
and By-Laws relating to Dues of Indi- 
vidual Members 


The recommendation of the Committee on 
Society Finances relating to a change in the 
dues status of individual members in order 
to provide adequate income for Society op- 
erations was reviewed. 

The Secretary stated that the new pro- 
posal would establish a two-step dues struc- 
ture based upon the age of the individual 
member, with the dues increasing auto- 
matically when the member becomes 36 years 
of age. The previous dues plan was based 
upon academic rank, necessitating a time- 
consuming study of the membership records 
each year in order to determine changes in 
academic rank before the dues could be 
evaluated for individual members. The pro- 
posed plan would eliminate this office pro- 
cedure. The following amendments were 
voted by the General Council: 


Amendment to Article XI—Section 2 


Present Wording: The annual dues shall 
be as stated in the By-Laws of the Society, 
and any change in the dues of individual 
membership shall be determined by letter 
ballot of such membership. 

Proposed Amended Wording: The annual 
dues shall be as stated in the By-Laws of 
the Society. 


Amendment to By-Law IV: 


This By-Law now specifies the dues of 
individual members as: $5.50 for Librarians 
and grades under Associate Professor, $6.00 
for Associate Professors and $7.00 for all 
others. 

Proposed wording of Amendment: ‘‘The 
dues of members shall be established annu- 
ally by the General Council at the same 
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Council Meeting at which the annual budget 
is adopted. The dues shall be adjusted 
within the ceilings hereby established s0 
that over a reasonable period of years the 
Society shall not incur a deficit that in the 
opinion of the General Council might en. 
danger its continuity of operation. The in- 
crease of dues approved in any one year 
shall not exceed $1.00 for either grade of 
membership described herewith. The eeil- 
ing on dues shall be $7.00 per year for those 
who have not reached their 36th birthday 
at the beginning of the fiscal year (July 1) 
and $10.00 per year for all other individual 
members. ’? 


Amendment to By-Law IX 


Present wording of By-Law: The dues of 
individual members may be changed only 
by a favorable vote by letter ballot of in- 
dividual members. 

Proposed amended wording: The ceilings 
of dues of individual members as specified 
in By-Law IV may be changed only by a 
majority vote by letter ballot of individual 
members. 

In the discussion that followed, it was 
pointed out that if the dues of individual 
members were increased to $8.00 for mem- 
bers over 36 years of age, and $6.00 for 
members under 36 years of age this would 
provide adequate finances for Society opera- 
tions at the present time. 

The General Council voted unanimously 
to approve the foregoing amendments to the 
Constitution and By-Laws and authorized 
the Executive Board, after consultation with 
the Committee on Constitution and By-Laws, 
to adjust the wording to avoid possible con- 
fusion and misunderstanding. The Council 
agreed to an inclusion of a _ statement 
specifying the dues for the year 1954-55 
in order to provide the necessary transition 
from the academic rank basis to the age 
basis of levying the dues. 


Evaluation of Engineering Education 
President Grinter summarized the latest 


developments of the Committee on Evalua- }% 


tion of Engineering Education, stating that 
three of the Sub-Committees had completed 
their preliminary reports and that these 
were being mailed to the Deans of Engi- 


neering Colleges and the Chairman of the F* 


Institutional Committees for their comments 
and suggestions for improvement. These 
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qiticisms will be analyzed by the Secretary 
of the Committee on Evaluation of Engi- 
yering Education. This analysis will be 
yailable prior to the next meeting of the 
(mmittee on Evaluation of Engineering 
Education, at which time the final report 
will be drafted. 

Dr. Seeger, Chairman of the ASEE 
Physics Division, stated that the Physics 
Division had called a meeting of the Sub- 
(mittee on Physics of the ASEE Com- 
nittee on Evaluation, together with the 
Ixecutive Committee of the ASEE Phyises 
Division and the AAPT Committee on 
Physics in the Engineering Curriculum. 
this meeting recommended the following: 
(l) That the Deans of Engineering Col- 
ges and the Chairmen of the Physics De- 
yrtments be asked to appoint local joint 
ummittees to study the place of Physics 
athe Engineering Curriculum. (2) That 
te report of the Committee on Evaluation 
it Engineering Education withhold final 
aigment on matters relating to the teach- 
ig of Physics until there has been wide- 
gead discussion of this problem among 
agneering and physics teachers (3) 
that a joint meeting of the Physics Division 
tthe ASEE and several curricular commit- 
tes be planned for the Annual Meeting of 
te Society to discuss both the prospects 
¢ including fundamental material in the 
uyer areas of Physics in the Engineering 
(uriecula and also the possibility of achiev- 
ig better integration of Physics in Engi- 
ering courses at the freshman or sopho- 
mre level. (4) The Committee recom- 
maded that a joint symposium on this 
abject be arranged for the AAPT meeting 
ia January. 
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The Secretary reviewed the recommenda- 
s relating to the Summer Institute Pro- 
ms resulting from the morning meeting 

h the Chairmen of Divisions and repre- 
atatives of the General Council. The ob- 
tive of this program is to identify those 
where science and technology are mov- 
¥tapidly ahead and where there appears 
te opening up vast areas of new funda- 
concepts which may be translated 

significant engineering practice. in the 
ahead. Conferences would then be 
mnged in these particular areas to ex- 
t the subject. matter from a teaching 
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viewpoint. The conference in the morning 
recommended the following: 


1. Approval in general principle of the 
plan of holding Summer Institute Confer- 
ences. 

2. All proposals for Summer Institutes 
shall be submitted by one or more Divisions 
of the Society to the Executive Board for 
approval. 

3. No attempt shall be made either to de- 
velop a Summer Institute program or so- 
licit finances without prior authorization 
from the Executive Board. 

4. After approval of the Summer Insti- 
tute program, the participating institution 
or institutions may seek funds for financing 
the conference, within the general principles 
approved by the Executive Board. 

5. An objective of the Summer Institute 
Program is to encourage publication and 
widespread dissemination of the results, in- 
eluding the possible preparation of text- 
books in the field. 

6. The Summer Institute Programs can 
be jointly sponsored by other societies par- 
ticipating with ASEE, but the ASEE should 
have primary responsibility for such con- 
ferences in order to assure that the efforts 
will be directed so as to achieve best re- 
sults for the purposes of engineering edu- 
cation. 


Progress Report of Committee on Society 
Functions 


Vice President Teare summarized the 
present thinking of the Committee on So- 
ciety Functions. The Committee is en- 
deavoring to seek a better two-way flow of 
ideas between the General Council and mem- 
bers of the Society. It is seeking to make 
individual units in the Society more effec- 
tive. It is considering the relationships of 
the Council, Divisions, Committees and Sec- 
tions of the ASEE from the standpoint of 
achieving best operational results. It is 
giving consideration to the service of the 
Society to the individual member. 

Council members discussed the possibility 
of having the Chairman of the Division 
serve as a Member of the General Council 
in order to improve the liaison between the 
Divisions and Council. Several of the Coun- 
cil members stated that the practice of their 
Divisions was to elect a past chairman to 
serve on the General Council. In this way 
the representative on the General Council 
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is fairly well informed of the Division op- 
erations. 

President Grinter asked for the consensus 
of opinion as to whether or not it was de- 
sirable for the Chairman of a Division to 
serve as the Council representative. The 
majority view of the Council opposed this 
plan. 

The Council discussed the possibility of 
redefining the boundaries of Sections in 
order to make it possible for younger teach- 
ers to attend. It was suggested that the 
reason why Young Engineering Teachers do 
not attend Section meetings is because they 
do not feel they have a part in the meeting. 
Having no participation in the Section meet- 
ings, they have no reason for developing an 
interest in Society activities. President 
Grinter strongly urged that the Sections take 
steps to bring the younger members of the 
Society into active participation in Section 
meetings and that other areas of Society 
operations do likewise. 

The Council requested that the Committee 
on Society Functions study specifically the 
problem of how younger faculty members 
can be better integrated into Society activi- 
ties. 


ASEE Sponsored Summer Schools 


The following summer schools have been 
proposed by ASEE Divisions to be held at 
the University of Illinois either prior to or 
immediately after the Annual Meeting. 

1. A Summer School in Machine Design 
has been proposed by the Mechanical Engi- 
neering Division, to be held during the 
week following the Annual Meeting. This 
will deal with various aspects of teaching 
Machine Design subject material. 

2. The Mechanics Division has proposed a 
Summer School on graduate study in Engi- 
neering Mechanics and its relationship to 
undergraduate instruction. This Summer 
School would be held on June 11-12 prior 
to the Annual Meeting. 

3. The Humanistic-Social Division has 
proposed a Summer School on Friday and 
Saturday following the Annual Meeting in 
order to develop the proposed project on 
Humanistic-Social Studies. 

4. The Educational Methods Division and 
the General Electric Company have jointly 
proposed a Summer School to be held at 
Schenectady for a limited number of young 
instructors to acquaint them with teaching 
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methods used in the advanced engineering 
course at the General Electric Company, 

5. The Engineering Economy Division hj; 
proposed ‘a Summer School to be held 
June 13-14 dealing with analytical tools jy 
engineering economics, including: (1) op. 
eration research, (2) accounting and eo. 
nomics. 

The foregoing Summer Schools were ap. 
proved by the Executive Board and the 
General Council. 


Joint Conference with Instrument Society of 
America 


The Instrument Society of America has 
proposed a joint conference on the teaeh- 
ing of instrumentation to be held on Satur. 
day preceding the Annual Meeting at the 
University of Illinois. This would be a one 
day conference, the program being arranged 
jointly by ISA and ASEE. The Executive 
Board and General Council voted to author. 
ize ASEE sponsorship of this Conference, 


YET Paper Contest 


The Secretary reported that the Executive 
Board suggested continuation of the YET 
contest and had authorized two awards at 
$200 and $100 to be known as the ‘‘Presi- 
dent’s Award,’’ which will be presented 
at the Annual Banquet to the wininng e- 
tries. The rules of the contest as published 
in the October issue of the JOURNAL are 
similar to those of last year, except that 
the method of judging the papers has bee 
simplified. All papers must be submitted 
before March 1, 1954, to the Chairman 0 
the ASEE Section in which the author re 
sides. 


Life Memberships 


The General Council voted to grant lif 
membership to the following members wit 
qualify: 


J. A. Van Den Brock Leroy A. Wilson 

M. O. Withey Leonard A. Dogge 

F. H. McClain Joseph S, Lambie 

Harold C. Bird Arthur G. Gehrig 

F. M. Marquis Morland King 

W. H. Hall J. B. Kommers 
Jerome W. Howe 


Associate Institutional Membership Appl 
cants 


The Executive Board and General Count! 
voted to grant Associate Institutional Mer 
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bership to the following companies: The Executive Board and General Council 
also voted to grant Active Institutional 
1, The Cleveland Electric Illumination Membership to the University of Wichita. 


Company 
Dues of ECPD 
. Ethyl C Re h Labora- 
The Executive Board and General Council 
: voted to increase the annual appropriation 
3. Rome Cable Corporation to ECPD to $700 as requested by ECPD. 


4, Weston Electrical Instrument Corpora- 
tion 
5. Public Service Electric & Gas Company 


Respectfully submitted, 
ARTHUR BRONWELL, 
Secretary 


Reprints Available . .. 


Are you interested in receiving copies of the newly completed 
“Manual of Graduate Study” or the “Report of the Committee on the 
Improvement of Teaching”? Copies of these can be obtained from 
the Secretary’s Office, the price of the Graduate Manual being 50¢ 
and that of the Report of the Committee on the Improvement of 
Teaching being 15¢ each or $8.00 per hundred. All orders should 
be accompanied by a check remittance. 


THE T-SQUARE PAGE 


OF ENGINEERING DRAWING E. GRANT 
I. L. Hut, Secretary-Treasurer R. P. Hoetscuer 
Ek — Michigan State College E. GriswoLp 
R.S. PAFFENBARGER 


Dear Colleagues: 


I wish to take this opportunity to extend to you a cordial invitation to be present at the 
meetings of the Drawing Division during the coming year. With the present trend towards 
changes in the engineering curriculum, you cannot afford to miss the two meetings of the 
Division this year. 


The program of the Midwinter Meeting as arranged by Prof. Jorgensen in cooperation 
with your chairman, and being held at the University of Pennsylvania has been planned 
with the objective of the technical and cultural development of the engineering drawing 
faculty. 


Also, do you realize that this is the twenty-fifth year that the Division has held independent 
meetings, and that we are one of the largest divisions of the A.S.E.E.? 


These thoughts are receiving serious consideration in the planning of the June meeting. 


Your Executive Committee selected Philadelphia for its Midwinter Meeting because of 
its accessibility and the excellent facilities for technical and cultural trips. 


After looking over the fine program, I am sure you will say with me—‘‘I just can’t afford 
to stay away.’’ 


I hope to see you in Philadelphia, so be sure to save the dates. 
Sincerely yours, 


RaupH T. Norturup, Chairman, 
Drawing Division, A.S.E.E. 


Midwinter Meeting of the Engineering Drawing Division 
of the AS.EE 


UnIversITy OF PENNSYLVANIA, PHILADELPHIA, PENNSYLVANIA 
JANUARY 28, 29, anv 30, 1954 


Thursday, January 28: 


6:00- 8:00 pm. Executive Committee Dinner and Business Meeting—Bishop White 
Room, second floor, Houston Hall 
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Friday, January 29: 
10:00-12:00 noon General Session—Room 314 Engineering Building 
Chairman: Professor John G. McGuire, Texas A. & M. College 
Technical Papers: 
(a) ‘*The Design of Inflatable Boats,’’? Mary Blade, Assistant 
Professor of Engineering Drawing and Machine Design, 


Cooper Union, New York, Ellis Blade, Consulting Engi- 
neer, New York 


(b) ‘‘Drafting Problems in Industry and Some Solutions,’’ 
R. W. Pearson, Manager Operations Programming Sec- 
tion, Engineering Products Department, Victor Division, 
R.C.A. 

Discussion : 


12:15- 1:15 p.m. Luncheon and Business Meetings—Smith Room, second floor, Houston 
H. . 


Presiding: Professor Ralph T. Northrup, Chairman Drawing Di- 
vision A.S.E.E. 


Annual Dinner (Ladies Invited)—Smith Room, second floor, Houston 
Hall 


General Session—Auditorium, second floor, Houston Hall 


6:00- 7:15 pm. 


7:30- 9:00 p.m. 
Chairman: Professor Albert Jorgensen, University of Pennsylvania 
Technical Papers: 


(a) ‘‘Specialized Drawing Courses Above the Freshman Level,’’ 
Professor Randolph P. Hoelscher, General Engineering 
Drawing, University of Illinois 


(b) ‘‘Drafting Problems in the Bearing Industry,’’ Sven Neil- 
sen, Assistant Chief Engineer, S.K.F. Industries, Phila- 
delphia, Pennsylvania 


Discussion: 


Saturday, January 30: 
9:00-11:30 a.m. General Session—Room 314 Engineering Building 


Chairman: Professor Theodore T. Aakhus, Vice Chairman, Drawing 
Division A.S.E.E., University of Nebraska 
Technical Papers: 
(a) ‘‘Graphics for Non-Engineers,’’ Professor R. W. Parkin- 
son, The Ohio State University, Columbus, Ohio 
(b) ‘Vanishing Points and Shadows in Three Point Perspec- 
tive,’? Professor Wayne Shick, University of Illinois 


(c) ‘‘Three Dimensional Nomograms,’’ Professor Douglas P. 
Adams, Massachusetts Institute of Technology, Boston, 
Massachusetts 


Discussion : 
11:45- 1:00 p.m. Luncheon (Ladies Invited)—Smith Room, second floor, Houston Hall 


Candid Comments wae 


educt 

than 

What Can the Engineering School Do About It? of br 
mean 

Reflections on J. R. Snell’s Article “Let’s Clean House” * know 
firm 1 

By W. E. HOWLAND job. 

Professor of Sanitary Engineering, Purdue University mean 


The corruption, revealed in this article, ism, or so uninformed about ethical prin- 
which results from collusion between pub- ciples as readily and rapidly to fall into 
lie officials and business enterprisers is the evil practices here exposed. Further- 
of course shocking—it always is. Civil more they do not have the opportunity to 
engineers are especially concerned to read offer “kickbacks” until they are high up 
this bitter indictment of the construction in an engineering firm. And the good 
industry, with which they must, of neces- and honest work they have done and have 
sity, work very closely. The real shocker, been taught to do as professional engi- 
however, is the accusation of moral turpi- neers at the drafting board or in the 
tude of the engineers themselves. One laboratory has not led them into the in- 
wonders how far the ethical corrosion has dicated unethical practices of certain men- 
extended into the structure of the engi- bers of the higher echelons of the en- 
neering profession. gineering business. It may well be that 

Our students wonder, also, when they there is little available evidence of cor- 
hear of such stories as these; and they ruption of any but the non-engineering 
do! There can be no doubt that many employers or business representatives of 
of our most promising young men have’ engineers (who sometimes appropriate 
thus been dissuaded from the pursuit of the name of consulting engineers)—men 
civil engineering, especially from con- who have been so long away from the 
struction and from those branches most wholesome discipline of nature’s laws and 
exclusvely concerned with public works. so exclusively concerned with the busi- 

I have no additional facts to help de- ness of making money (and reducing their 
termine how great the moral damage to taxes) as to have become—as some others 
engineers has become, a question that are reputed to be in commerce and law 
naturally arises from reading so disturb- —ripe for rottenness and, at last, the 
ing a paper, but I would like to point out bad apple in the barrel to spread cor- 
that the evidence submitted should not cast ruption. 
suspicion upon the rank and file of the This article appears in the Journal of 
engineering profession,—that is to say Engineering Education whose readers are 
upon the men who do the work. Nor, I mainly teachers in engineering schools. 
believe, was it intended to do so by the What can we pedagogues do about w- 
author. There is little indication in the  gthieal practices that are so contrary to 
article that the young men fresh from = oyr teachings and, apparently, are learned 
engineering college are so weak in moral long after college mainly by certain mew- 
fiber, so destitute of professional ideal- peys of the more elevated brass. Frankly 

* Published in Journal of Enginering Edu- 1 do not know. My only thoughts are that 
cation, May, 1953, Vol. 43, No. 9, p. 497. we should constantly reexamine our owl 
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CANDID COMMENTS 


behavior as engineers and remove every 
trace of evil that we may find, reempha- 
size our ethical convictions in all our 
teachings and then stick to our task of 
educating professional engineers rather 
than to try also to produce practical men 
of business. By professional engineers 1 
mean those with the high skills, advanced 
knowledge, and the earnest desire and 
firm will to do the best and most economic 
job. By practical men of business I 
mean men who have learned to “adjust” 
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to the ways of the world and whose pri- 
mary motivation, by their own admission, 
is profit rather than performance. The 
engineer must be taught to understand 
and then to resist the allurements of easy 
money and to stand firm against the 
threats of loss of a job to which engi- 
neers have always been subjected by pro- 
moters and politicians—by the former no 
less than by the latter and in “business” 


administrations as in any others. 


Review of Current Research Available... 


You can now get your copy of the “Review of Current Research 
and Directory of Member Institutions,” published by the ECRC, 


which is just off the press. 


This is a complete directory of research 


projects in engineering colleges throughout the country. For a 
copy write to Professor Virgil Neilly at Pennsylvania State College, 


State College, Pa. 


The price is $2.50. 


In Memoriam—H. P. Hammond 


Dr. Harry P. Hammond, who retired 
on Sept. 1, 1951 as dean emeritus of the 
School of Engineering at The Pennsyl- 
vania State College, passed away on 
October 21, 1953 at the age of 68. 

Recognized as one of the leading fig- 
ures in the field of engineering education 
in the country, Dean Hammond during 
his 14 years at Penn State won two of 
the top national engineering awards. In 
1945 he was presented the Lamme Award, 
the highest honor in engineering educa- 
tion, while in 1950 he was given the 
James H. McGraw Award in Technical 
Institute Education by the American So- 
ciety for Engineering Education. Last 
June he was one of two leaders in engi- 
neering education to be named honorary 
members of the Society, one of the few 
times the honor had been conferred in the 
61-year-old history of the Society. 

Dean Hammond was named to the 
faculty at Penn State in 1937 to succeed 
the late Robert L. Sackett as dean of the 
School of Engineering. During his years 
as dean, the School of Engineering was 
built from a school with 1,000 students 
to one with more than 2,500 students. 
The research program also made tre- 
mendous gains with the addition of the 
Ordnance Research Laboratory as well as 
other programs so that today Penn State 
ranks high among the colleges of the na- 
tion in funds budgeted for research in 
engineering. 

Physical facilities of the School also 
expanded during Dean Hammond’s years 
on the faculty. The Electrical Engineer- 
ing Building was completed in 1939 and 
the Civil Engineering Surveying camp 
was constructed in 1940. The Climatom- 
eter of the Department of Engineering 
Research was built in 1942, the Ordnance 
Research Laboratory and its Moshannon 
Field Station completed in 1945, and the 
Garfield Thomas Water Tunnel was 
opened in 1950. New units to the Me- 


chanical Engineering Building wer 
started prior to his retirement. 

Dean Hammond’s career as a practie. 
ing engineer included experience with the 
American Bridge Co., the Board of Wa- 
ter Supply of the City of New York, the 
Miami Conservancy District, and the firm 
of consulting engineers of Lederle and 
Probost. His field of specialization was 
sanitary engineering and structures. 

During World War II, Dean Han. 
mond served as a member of the National 
Advisory Committee of Engineering De 
fense Training and was in charge of the 
inspection of Army Specialized Training 
program units in the Third Service Con- 
mand. 

Dean Hammond served also as a spe 
cialist in higher education, making sur- 
veys of engineering education in Georgia, 
Missouri, Brown University, Cooper Un- 
ion, Catholic University, and Virginia 
State College, and as chairman of a panel 
of the Service Academy Board for the 
U. S. Military Academy and the U. 8. 
Naval Academy. He was chairman of 
the committee of the American Society 
for Engineering Education which sub 
mitted what are considered as the two 
most fundamental reports on educational 
policy in recent years, the reports on the 
Aims and Scope of Engineering Cur- 
ricula and on Engineering Education 
After the War. 

From 1924 to 1927, Dean Hammoni 
was associate director of a comprehensive 
study known as the “Investigation of 
Engineering Education,” which was spot 
sored by the American Society for Engi- 
neering Education. He was an active 
member of the organization, serving % 
vice-president in 1934-35 and as pres 
dent in 1936-37. He was one of the or 
ganizers of the Engineers Council for 
Professional Development and als 
helped to organize and served until las 
year as chairman of the Council’s Cot 
mittee on Technical Institutes. 
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Section 


*Allegheny 


Illinois-Indiana 


Kansas-Nebraska Kansas State College Oct. 9-10, 1953 


Michigan 


Middle Atlantic 


Missouri-Arkansas 


Section Meetings 


Location of Meeting 


University of 
Pittsburgh 


Illinois Institute of 
Technology 


Dates 


May, 16, 1954 


University of Michigan May 8, 1954 


University of 
Pennsylvania 
Missouri School of 

Mines 


National Capital Area Library of Congress 


New England 


North Midwest 


Ohio 


Pacific Northwest 


Pacific Southwest 


‘Rocky Mountain 


Southeast 


Southwest 


Upper New York 


University of Utah 


College 


University of Texas 


Technology 


Dee. 5, 1953 


April 10, 1954 


Feb. 2, 1954 


University of Vermont Oct. 10, 1953 


Marquette University Oct. 9-10, 1953 
Ohio State University May 1, 1954 


Oregon State College April 23-24, 


1954 


San Jose State College Dec. 29-30, 


1953 


North Carolina State March 25-27, 


1954 
April 16-17, 
1954 


Rochester Institute of October 16-17, 


1953 


Chairman of Section 


W. I. Short, 
University of Pitts- 
burgh 

R. G. Owens, 

Illinois Institute of 
Technology 

M. H. Barnard, 

University of Nebraska 

F. L. Schwartz, 

University of Michigan 

C. Bonilla, 

Columbia University 

V. J. Blum, 

St. Louis University 

C. H. Walther, 

George Washington 
University 

E. T. Donovan, 

University of New 
Hampshire 

A. B. Drought, 

Marquette University 

R. S. Paffenbarger, 

Ohio State University 

L. Slegel, 

Oregon State College 

C. M. Duke, 

University of Califor- 
nia at Los Angeles 

A. Diefendorf, 

University of Utah 

J. R. Cudworth, 

University of Alabama 

J. J. Heimerich, 

University of New 
Mexico 

F. E. Almstead, 

State University of 
New York, Albany 


Members of the Society are welcome at all Section Meetings 


*No Date Set. 
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Teaching Positions Available 


The following rules were adopted by the General Council of the ASEE: 


The privilege of advertising for teaching positions is extended only to colleges and 
technical institutes which are either Active or Affiliate Institutional Members of the 
ASEE. Advertisements must be for positions available only. No advertisements will 
be accepted for an individual seeking a job. 


Advertisements must be submitted not later than the first day of the month pre. 
ceding the month of issue. Because of limited staff, the ASEE headquarters cannot 
maintain personnel files or supply detailed information about jobs. In replying to 
blind ads, address letters to American Society for Engineering Education, Northwestem 
University, Evanston, Illinois and give blind ad number. Information and rates for 
advertising in the Journal can be received by writing ASEE Headquarters. In order 
to conserve space and achieve uniformity, the privilege is reserved to rearrange ad- 


vertisements. 


INSTRUCTOR OR ASSISTANT PRO- 
fessor, to Teach in the Field of Machine 
Design. M.S. and practical experience de- 
sirable. New building with excellent teach- 
ing facilities and opportunity for research. 
Reply to: V. M. Faires, Mechanical Engi- 
neering Department, North Carolina State 
College, Raleigh, North Carolina. 


ASSISTANT PROFESSOR—TO TEACH 
Airplane Design, Aircraft Structures, and 
related subjects in the Aeronautical Option 
in Mechanical Engineering Department. 
Applicant should have Master’s Degree or 
equivalent experience in aeronautical field. 
New building with excellent teaching facil- 
ities and opportunity for research. Appli- 
cation should be sent to Professor Robert 
M. Pinkerton, Mechanical Engineering De- 
partment, North Carolina State College, 
Raleigh, North Carolina. 


INSTRUCTOR OR ASSISTANT PRO- 
fessor of Electrical Engineering (Power). 
At least B.E.E. required. Appointment 
immediately or February, 1954. Apply to 
Dean, School of Engineering, University of 
Virginia, Charlottesville, Virginia. 


INSTRUCTOR OR ASSISTANT PRO- 
fessor in Civil Engineering, preferably with 
M. 8S. degree and practical or teaching ex- 
perience; major interest—fluid mechanics. 
Position open fall, 1954. Department of 
Civil Engineering, Rose Polytechnic Insti- 
tute, Terre Haute, Indiana. 


INSTRUCTOR OR ASSISTANT PRO- 
fessor of sanitary engineering: M.S. de- 
sired, but not required; to teach under- 
graduate sanitary engineering courses and 
to do research in sanitary industrial fields; 
eleven months service. Position available 
anytime before February 1, 1954. Apply 
to Chairman, Department of Civil Engi- 
neering, State College of Washington, 
Pullman, Washington. 


INSTRUCTOR OR ASSISTANT PRO- 
fessor of Electrical Engineering. Prefer 
one with interest in power. At least M. Se. 
desired, or possibility of obtaining same 
soon. Position available immediately, or 
February 1st. Salary depends upon et 
perience. Send application to Chairman, 
Department of Electrical Engineering, 
University of Nebraska, Lincoln, Nebraska. 
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The following is a report of the ECAC 
Manpower Committee based upon surveys 
of industry and data obtained from the 
U. S. Office of Education. 


Current Needs for Engineering Graduates 


Unfortunately, returns from the Survey 
of Industrial and Governmental Organiza- 
tions have been delayed unexpectedly, 
primarily because a request for salary 
information was included on the question- 
naire. Returns thus far, therefore, do not 
justify definite conclusions concerning the 
magnitude of this year’s demand. The 
attached table gives merely preliminary 
results from information received from a 
few industrial groups, where the sample 
is sufficient to have some reliability. 

In general, the companies responding 
thus far include a distinctly higher pro- 
portion of small organizations than last 
year, in part, at least, because an effort 
was made to get more adequate coverage 
from them. 

Other information in the table refers 
primarily to requirements from the cur- 
rent classes. Information was also re- 
quested concerning needs from earlier 
dasses, but since they will be filled with 
men from other organizations, no report 
is made concerning them here. 

In view of the smaller class this year, it 
is natural that the 1952 expected employ- 
ment should be less than the 1952 actual 
employment. On the other hand, 1953 
requirements are one-third more than the 
expected employment. 

You will recall that the 1952 survey in- 
dieated a demand for about 40,000 new 
graduates, with about 25% of it coming 
from civilan government agencies. The 
tentative conclusion may be drawn from 
these data that the industrial demand this 
year will be of the same order of magni- 
tide. We do not yet have sufficient data 
from governmental agencies to justify the 


Report of ECAC Manpower Committee 


conclusion concerning their demand, but it 
may be assumed from other evidence that 
it will be less than last year. 


Supply of Engineering Graduates 


The next table gives some estimates con- 
cerning the supply of engineering gradu- 
ates for not only 1953 but other years in 
which classes now in college will graduate. 
Line 1 shows the number of bachelor’s de- 
grees estimated by Dr. Armsby of the 
Office of Education. The remaining fig- 
ures use those numbers as a base, on the 
assumption that the number of men with 
graduate training becoming available will 
be roughly equal to the number of seniors 
entering upon such training. The notes 
on the table itself explain the methods 
used in making the estimates given. It is 
recognized that the actual situation will 
vary, possibly substantially, from that 
shown. Some of the men eligible for the 
draft or in the reserves will not enter mili- 
tary service, at least not immediately upon 
graduation. Not all of those who entered 
two years earlier will return, but within 
reasonable limits, some changes in one ele- 
ment of this picture will offset changes in 
another, and the final totals shown in 
Line 6 should be generally representative 
of the situation, assuming that announced 
policies concerning the drafting of men 
who have received student deferments are 
to continue. If they do not, the numbers 
available to industry in 1955 and 1956 will 
inerease, perhaps substantially. 


' Demand vs. Supply 1953-1956 


It seems clear that the shortage experi- 
enced last year will continue in 1953. 
There is some likelihood that the total 
demand may decrease in the next few 
years as the defense build-up activity ta- 
pers off, but these data would indicate 
that a substantial shortage will continue. 
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Possible Long-Term Situation 30,000 during any period of partial mo. 

Any estimate of demand beyond the Dilization, with a demand greater than 

next few years is likely to be speculative. that during the build-up period. It would 

In 1951, the Bureau of Labor Statistics be difficult to suggest any better figure 
estimated a demand for not less than today. 


PRELIMINARY RESULTS 
NEED FOR ENGINEERING GRADUATES IN 1953 


From Survey by Engineering Manpower Commission of Engineers Joint Council 


Character of Sample Secured 
No. of % With Less Than 
Companies 1000 Employees 
1952 totals 380 21% 
1953 to date 242 37% 
Results for Selected Industries Only * ; 
Total Engrs. Required from uirements ag 
No. of Employed, ‘urrent of Engrs. 
Companies Jan. 1 Classes Employed 
1952 totals 156 77,201 11,358 14.7% 
1953 to date 108 33,635 5,189 15.4% 
From Current Classes 
Ratio 1953 Expected to Ratio 1953 Required 
1952 Actual Employment to 1953 Expected 


92% 133% 


* Manufacturing industries: Machinery except electrical ; electrical machinery, equipment 
and supplies; transportation equipment ; chemical and allied products; petroleum and allied 


products. 
Supply of Engineering Graduates 
1958-1956 
Graduating Classes 
s 1953 1954 1955 1956 
e 1. Graduates 24,000 19,000 23,000 30,000 
2. ROTC Commissions* 4,500 5,500 8,100 8,800 
és 3. Draft eligible and Other Reserves? 7,200 7,100 9,900 14,10 
a 4. Net for Industry, Education, and 
Civilian Government* 12,300 6,400 5,000 7,10 
5. Returnees—Recent Graduates? 14,000 12,000 11,700 12,600 
6. Totals for Industry, etc. 26,300 18,400 16,700 19,700 


“Current Dept of Defense objectives. 

> 1953—Engineering Manpower Commission Survey. 1954-6—Remainder after deduc 
tion of ROTC, veterans, and 4 F. 

¢ 1953—derived directly from Lines 2 and 3; about 24 pre-Korea veterans and \4 4F. 
1954-6—4 F (14 of non-ROTC and non-veterans)—veterans in 1954 only (15% of class). 

4 ROTC and draft eligibles 2 years previously. 
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As to future engineering classes, Dr. 
Armsby has recently studied this situation 
carefully and on the assumption that the 
proportion of the total freshman class en- 
rolled in engineering in the fall of 1952 
was somewhat greater than normal, he 
estimated a modest decrease from the 
1956 figure of 30,000 followed by a gradu- 


ate rise to at least that figure by about 
1961. If the conditions which led to a 


- large freshman class last fall continue, it 


is quite likely that no dip will oceur and 
there will be a gradual and continuous 
rise. 


Donan S. Bripeman, Chairman 
June 22, 1953 


ANNUAL MEETING 
June 14-18, 1954 


University of Illinois Urbana, Illinois 


Reprints Available... 


Are you interested in receiving copies of the newly completed 
“Manual of Graduate Study” or the “Report of the Committee on the 
Improvement of Teaching”? Copies of these can be obtained from 
the Seeretary’s Office, the price of the Graduate Manual being 50¢ 
and that of the Report of the Committee on the Improvement of 
Teaching being 15¢ each or $8.00 per hundred. All orders should 
be accompanied by a check remittance. 
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VOLTS 


General Electric announces new line of 
high-accuracy portable d-c instruments 


HIGH-ACCURACY—General Electric’s 
new DP-12 portable instruments feature 
accuracy of 4 of 1% of full scale. For less 
critical applications new DP-11 instruments 
have an accuracy of % of 1% of full scale. 
Voltmeters, millivoltmeters, ammeters, mil- 
liammeters, and microammeters are avail- 
able in a wide range of ratings. 

STURDY CONSTRUCTION—spring- 
mounted jewel bearings provide for maxi- 
mum protection against damage from shock. 
Strong, break-resistant extra heavy Texto- 
lite* case encloses the instruments. 


BETTER SCALE ILLUMINATION—new 
molded window assures best lighting of the 


instrument’s large 5'%-inch wide-open 
scale for fast, correct readings. 
IMPROVED TERMINALS—terminals are 
located at the rear of the instrument, away 
from the operator. This arrangement pro- 
vides both convenience and safety for the 
operator. New design accommodates a 
greater variety of connecting leads. 

Further information about General Elec- 
tric’s new DP-11 and DP-12 instruments 
may be obtained from your nearest G-E 
Apparatus Sales Office, or write for bulletin 
GEC-979, General Electric Co., Section 
688-2, Schenectady 5, N. Y. 

*Registered trade-mark, General Electric Co. 


can put your confidence in 
GENERAL ELECTRIC 
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JOHN B. NOLTE, Purdue University, asks: 


“WHAT 


The Manufacturing Training Program at 
General Electric is a program of basic 
training for manufacturing leadership, 
including planned rotational work as- 
signments and related classroom study 
for outstanding young men who are in- 
terested in a career in manufacturing. It 
was organized to meet the increased 
demand for effective manufacturing 
leadership and technical “know how,” 
in line with the expansion and develop- 
ment of the Company’s operations by 
developing trained men to fill future key 
positions in the organization. 


Who is eligible for this program? 

In general, the Program is open to col- 
lege graduates with degrees in engineer- 
ing and science, and a limited number of 
business administration and liberal arts 
graduates. We are looking for outstand- 
ing young men with sound educational 
backgrounds, well-balanced personalities, 
demonstrated thinking abilities, and hav- 
ing the potential to develop toward top 
level responsibility in key assignments. 


How long is the program? 
The normal length of the Program is 


14 


three years. However, some individuas 
may be able to complete their trainiy 
in a shorter period because of previow|y,,, 
knowledge or experience in manufactu-f. 
ing work, 


What type of work assignments 
made? 


phases of manufacturing and_ relate’ 
functions so that each man will acquin 
knowledge of manufacturing engineeri 
including manufacturing methods 3 
techniques, shop operation, productio 
control, personnel administration, |: 
relations, engineering activities, s 
and manufacturing co-ordination, 3 
general business administration. 
In addition to job assignments, clas 
room courses cover such subjects 
Company organization, manufactur 
operations, labor and personnel relation: 
business administration, law and relation 
ships between manufacturing and oth 
functions of the business. Progress 0 
the job and in classroom work is cat 
fully observed and reviewed periodical 
with each man to assist him in his caret 
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happens after training is com- 


ne individuals 

their trainingypleted? 

of previous completing the training program, 
a manufactur 


uates are placed in operating depart- 
ents and divisions throughout the 
mpany in positions where leadership 
d initiative are needed. All placements 
made in relation to the aptitudes, 
ilities, and interests of the graduates. 


ignments 


At General Electric, manufacturing 
perations involve the administration 


supervision of activities of more than 
methods 


100,000 men and women in more than 
100 plants, who are involved in the mak- 
ing of some 200,000 different products. 

The wide scope of these activities, the 
great variety of products, and the di- 
versity of manufacturing activities offer 
limitless opportunities and exciting chal- 
lenges to college graduates today. 

Manufacturing training is a foundation 
for leadership—and an opportunity to 
build a satisfying, rewarding career in 
one of America’s most important in- 
dustries. 


mn, produetio 

stration, 

tivities, If you are a graduate engineer, or a graduate with definite technical inclinations that 
dinatio include an interest in the career possibilities in manufacturing, see your college placement 
, E * director for the date of the next visit of the General Electric representative on your campus. 
ation. Meanwhile, for further information on opportunities with General Electric write to College 
ynments, Editor, Dept. 2-123, General Electric Company, Schenectady 5, New York. 
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CROW ROTATING ELECTRIC 
MACHINE 


WITHOUT A PEER!!! 
For Teaching the 
CONSTRUCTION — OPERATION — APPLICATION 


of 


ELECTRIC MOTORS — GENERATORS — ALTERNATORS 
D.C. and A.C. (one, two and three phase) 


The Famous Crow | 
ROTATING ELECTRIC MACHINE 
“Is Without a Peer” 

_ says the Head of a famous Dept. of Electricity 
@ MORE THAN 130 different operating machines can be constructed 
from one kit. © Supplied with complete text-manual. © Designed 
specifically for instruction purposes. @ No Special Wiring Necessary. 


WRITE TODAY FOR FREE ILLUSTRATED BULLETIN 


UNIVERSAL SCIENTIFIC COMPANY, INC. 


Box 336H VINCENNES, INDIANA 
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Boeing offers graduates 


ENGINEERING 
CAREERS with a future 


When you counsel students, you want. 


to guide them toward careers that 
offer opportunities for advancement, 
for varied experience and stability. 
Boeing fulfills all these requirements. 
For no industry approaches this one 
in offering young engineers such a 
wide range of experience, or such 
breadth of application—from pure re- 
search to production design, all going 
on simultaneously. 


STABILITY 

Boeing is in its 36th year. Its Engi- 
neering Division, which has grown 
practically continuously, now numbers 
over 6000, in contrast to a peak of 
3500 at the height of World War II. 
Aircraft development is such an in- 
tegral part of our national life that 
young engineers can enter it with full 
expectation of a rewarding, long-term 
career. While the Boeing Engineering 
Division is large, it is so organized 
that each engineer is an individual 
who stands out in proportion to his 
ability. 


BREADTH OF EXPERIENCE 

Boeing is constantly alert to new tech- 
niques and materials—and approaches 
them without limitations. Extensive 
sub-contracting and major procure- 
ment programs — directed and con- 
trolled by engineers — afford varied 
experience and broad contacts and 
relationships. 


PRODUCTS 

Boeing produces C-97 military trans- 
ports, B-47 six-jet and B-52 eight-jet 
bombers. Through these fighter-fast 
jet bombers, Boeing has acquired an 
unmatched background in designing, 
building and flying multi-jet aircraft. 
It is the first American company to 
announce entry into the jet transport 


field. In addition, Boeing conducts a 
comprehensive guided missile pro- 
gram, research on nuclear-powered 
aircraft, and produces a revolutionary 
gas turbine. 


RESEARCH 

Boeing’s research facilities are unsur- 
passed in the industry. They include 
America’s only privately designed and 
owned trans-sonic wind tunnel, and 
acoustical, hydraulic, pneumatic, 
mechanical, electronics, vibration and 
physical research laboratories. 


OPENINGS 

Openings for graduates at Boeing lie 
in all branches of engineering, for work 
in aircraft designing, development, 
production, research and tooling. Also 
for servo-mechanism and electronics 
designers and analysts, and physicists 
and mathematicians. Boeing engi- 
neers work at engineering. The divi- 
sion is so organized that most draw- 
ings are made by draftsmen. 


LOCATION 

Boeing engineering activity is concen- 
trated at Seattle in the Pacific North- 
west and Wichita in the Midwest. In 
addition to skiing and mountain sports 
near Seattle, both communities offer 
fine fishing, hunting, golf, boating and 
other recreational opportunities. Both 
are fresh, modern cities with fine resi- 
dential and shopping districts, and 
schools of higher learning where en- 
gineers can study for advanced 
degrees. 

INFORMATION 

If you or any of your students would 
like additional information about en- 
gineering careers at Boeing, write to 
John C. Sanders, Staff Engineer- 
Personnel, Boeing Airplane Company, 
Seattle 14, Washington. 
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oneywe coopera ive WO -study 
Ee New ideas in basic and applied research are the result of the in- P 
tegration of education and experience: 
The Cooperative work-study Plan was developed at Honeywell 
to aid students in getting valuable experience in basic and applied es 
engineering: College students in training under the plan begin their 
3 sophomore year by working at Honeywell. Then, until graduation ae 
from colleges the alternates for equal periods be- 
tween Honeywell and college- 
In addition to this excellent training and valuable experiences 
the Cooperative work-Study plan allows the student oppor- 
tunity tO continually evaluate his educational goals. Occasionally 
| s g student may, oD the basis of actual contact with his plant re 
gponsibilities, redirect his vocational goal. 
as ao For more information on the Honeywell Cooperative work-Study Train- 
Be a i ing program, write Mr- Howard Mold, Director of Training» Minneapolis- 
Honeywell, Minneapolis g, Minnesota 
poneywell 
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erendipity 
and the 
engineering graduate 


“Serendipity” is not just the 
multisyllable jawbreaker whose 
successful spelling won a recent 
national spelling contest. 


It’s a pretty good definition of 
what can happen to a young 
engineering graduate with ambi- 
tion who hitches his job wagon 
to the General Motors star. 


For “serendipity” is “the gift of 
finding valuable or agreeable 
things not sought for.” 


And many a top executive at GM 
has found a valuable and agree- 
able career far removed from 
what he planned when he first 
started at General Motors. 


So many and diverse are the 
activities at General Motors, so 
great is the respect for the brain 
which can comprehend and the 
character that can tackle prob- 
lems way beyond those for which 


the person was originally trained 
—that a young GM engineer can 
often smilingly say: ‘‘I don’t 
know where I’m going but I’m 
on my way.” 

Or as Mr. Charles A. Chayne, 
Vice-President in charge of 
Engineering Staff phrases it: 
“The General Motors engineer- 
ing force is deployed throughout 
the organization and performs 
tasks that apply the fundamen- 
tals of nearly every branch of 
engineering that is taught in the 
nation’s classrooms. Many of 
these men (ed. note “‘here’s 
where serendipity comes in”) as 
they gain experience, will move 
into positions for which there is 
no specific university training 
ground—such as general manage- 
ment responsibilities.” 


How are your students on “ser- 
endipity”? 


GENERAL Motors CORPORATION 


Personnel Staff, Detroit 2, Michigan 
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NEEDS BRAINS 


Invest your education in 
industrial production 


IH production draws on all 
phases of engineering. This 
young engineer is building a 
“brain box” in one of the elec- 
tronic labs for testing engine 
speeds and throttle openings. 


@ International Harvester has long been associated with leadership in 
new and improved products that increase productivity of agriculture... 
that improve transportation ...that protect and preserve food through 
refrigeration. Not only does the Harvester engineer invest his education 
in a sound, well-managed, progressive company that pays excellent divi- 
dends in opportunity but he is a key figure in helping to supply the tools 
that underwrite the production facilities of the nation’s most vital 
industries. 

Today there are more research and engineering projects under way 
than ever before in International Harvester’s history. We need engineers 
for training programs as well as for regular engineering positions in 
mechanical, industrial, metallurgical . . . in all phases of engineering! 
We suggest you write to F. D. MacDonald, Education and Personnel 
Department, International Harvester Company, 180 N. Michigan Avenue, 
Chicago 1, Illinois. = 


HARVESTER 


INTERNATIONAL 


Chicago 1, Illinois 


Builders of farm equipment for easier, more profitable farming . . . trucks for better transport . . . 
industrial power for road-building and earth-moving . . . refrigeration for better preservation of food 
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CARDS FOR 
CONVERSATION 


To find out how to route Long Distance calls 
a dial system needs lots of information — fast. 
To provide it Bell Laboratories engineers de- 
veloped a new kind of card file — one that dial 
systems can read. 


Punched holes on metal cards tell how calls 
should be handled. When a call arrives the 
appropriate instruction card is displaced so that 
its pattern of holes is projected by light beams 
on a bank of Phototransistors, which signal 
switches to set up the best connection. 


The “card file” will have its widest use in 
speeding Long Distance calls that are now 
dialed by a telephone operator and may one 
day be dialed by you personally. It is another 
example of how Bell Telephone Laboratories 
helps telephony to grow, as costs are kept down. 


Checking perforated metal card 
in Bell’s new “card file.” If the 
first voice-way is in use, a “de- 
tour” is swiftly found. 


New Phototransistor unit. Light 
entering cylinder is focused by 
lens on germanium that responds 
by generating current. Like the 
Transistor, the Phototransistor 
was invented in Bell Telephone 
Laboratories. 


BELL TELEPHONE LABORATORIES 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES 
CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS, 
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A MESSAGE TO COLLEGE 
ENGINEERING STUDENTS 


from R. S. Kersh, Vice-Pres- 
ident, Northeastern Region, 
Westinghouse Electric Corp. 


To the young engineer 
eager for a sales career 


Show me an engineer with a friendly 
attitude, and an eagerness to help 
people solve their problems and I'll 
show you a good sales engineer. 
There’s nothing mysterious about 
this job of being a sales engineer. 
To apply the technical products of 
his company to his customer’s needs, 
he must first be a good engineer. 

To gain the confidence of his cus- 
tomers he must be a good salesman. 
This means simply that he should 
have an inquisitive nature, the de- 
sire to help others, and the quality 
of enthusiasm. 

The Westinghouse sales engineer 
’ works with our design engineers, pro- 
duction engineers and engineering 


departments of our customers. He 
is a highly important and valued 
professional man. 

What are the opportunities at West- 
inghouse for a young man eager for 
a career in sales? They are just 
about what you want to make them! 
This company’s 30 divisions make 
over 3,000 products, totaling over 
$114 billion in sales annually. West- 
inghouse is looking to the future 
with a vast expansion program. We 
are a fast-growing company in the 
dynamic field of electrical energy. 
If your sights are set on a sales ca- 
reer, I am sure you will find the 
training and opportunity you seek 
with Westinghouse. 


For information on career opportunities with Westinghouse, 
write: Educational Department, Westinghouse Electric Corp., 
East Pittsburgh, Pennsylvania. 


you CAN BE SURE...1F rs Westinghouse 


This advertisement appears in College Engineering Magazines 
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Message for 


Student Counselors 


Allis-Chalmers Offers Your Graduates a Unique Opportunity 


Your engineering graduate can 
get firsthand experience in nearly 
every industrial operation during 
his time on the Allis-Chalmers 
Graduate Training Course. 


He can broaden his knowledge . 


and viewpoint working on major 
equipment for electric power, 
mining, cement, agriculture, food 
and chemical processing, steel 
and many other industries, By 
the time he finishes the course, 
he is in the best possible position 
to make a success of his career in 


the industrial field of his choice. 


Be sure that your engineering 
graduates are informed about the 
unique opportunity available at 
Allis-Chalmers. 


FACTS... About Allis-Chalmers Graduate Training Course 


1 It’s well established, having 
« been started in 1904. A large 
percentage of the management 
group are graduates of the course. 


The course offers a maximum 

of 24 training. 

and type of training is individu- 
ally planned. 


The graduate engineer may 
3. choose the kind of work he 
wants to do: design, engineering, 
research, production, sales, erec- 
tion, service, etc. 


He may choose the kind of 

® power, processing, specialized 
equipment or industrial apparatus 
swith which he will work, such as: 
steam or hydraulic turbo-genera- 
tors, circuit breakers; unit substa- 
tions, transformers, motors, control, 


The Right Job for 
the Right Man 


. Unlimited Potential! 


pumps. kilns, coolers, rod and 
all mills, crushers, vibrating 
screens, rectifiers, induction and 
dielectric heaters, grain mills, sift- 
ers, etc, 


He will have individual at- 
* tention and guidance in work. 
ing out his training program. 


6 The program has as its ob- 
® jective the right job for the 
right man. As he gets experience 
in different training locations, he 
can alter his course of training to 
match changing interests. 


For information watch for the 
Allis-Chalmers representative vis- 
iting your campus, or cal] an Allis- 
Chalmers district office, or write 


Graduate Training Section, Allis- 


Milwaukee 1, Wis. 
A-4025 
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A COMPLETE 
PRINTING 
SERVICE . . . 


Goop PRINTING does not 
just happen; it is the result of careful planning. 
The knowledge of our craftsmen, who for 
many years have been handling details of 
composition, printing and binding, is at your 
disposal. For seventy-five years we have been 
printers of scientific and technical journals, 
books, theses, dissertations and works in foreign 


Consult us about your next job. 


languages. 


PRINTERS OF THE 
JOURNAL OF ENGINEERING EDUCATION 


LANCASTER PRESS, Inc. 


PRINTERS BINDERS ELECTROTYPERS 


ESTABLISHED 1877 LANCASTER, PA. 
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3rp Epirion——Morse’s 


POWER PLANT 
ENGINEERING 


By FREDERICK T. MORSE 


This THIRD EDITION maintains the same 
successful approach which distinguished the first 
two editions. Being completely revised and brought up to date, it is es- 
sentially a NEW book. Better balance achieved; most recent advances 
included; many subjects expanded; operating engineers problems am- 
plified. 687 pages (July) $8.75 


3RD EDITION BILLINGS’ 


APPLIED KINEMATICS 


By J. HARLAND BILLINGS 


This NEW edition, designed for a basic course in kinematics, 
successfully presents the theory with a maximum of application 
to the problems of engineering and industry. Basic theorems 
and principles are developed rigorously from fundamentals. 
Theory is followed closely by illustration. 

352 pages (April) $4.50 


2ND EDITION 


ENGINEERING 
DESCRIPTIVE GEOMETRY 


By ROWE and McFARLAND 


This NEW edition, now under the co-authorship of two educa- 
tors, has in its problem section virtually all new problems, many 
of which are practical engineering gern ag Over fifty per- 


cent are shown in layout form. 
of the first edition has been retained. 


SPECIFICATIONS 


By H. GRIFFITH EDWARDS 


This excellent text provides students and engi- 
neers with a’valuable treatment of specification 
writing, pointing out in logical sequence: methods 
of assembling and arranging facts; good and bad 
points in the selection of words and phrases; logic 

ind the grouping and arrangement of sen- 
tences, and sections; and furnishes 
sufficient technical information to illustrate the 
entire procedure of specification writing. Ap- 
plicable to all-fields of engineering. 

: 325 pages (March) $5.00 


e simple co-ordinate system 


352 pages (April) $4.25 
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ENGINEERING ELECTRON- 
Ics 


By G. E. HAPPELL and WIL- 
FRED M. HESSELBERTH, Pur- 
due University. McGraw- 
Hill Series in Electrical and 
Electronic Engineering. 508 
pages, $7.50 


A text for beginning electron- 
ics, this book is aimed at those 
students who wish to specialize 
in communications, servomech- 
anisms, electronics, and power. 
It combines a theoretical and 
practical treatment as_back- 
ground material for further 
detailed study or for engineer- 
ing applications in the non- 
specialized field. 


WELDING ENGINEERING 


By Bonrrace E. Ross, Pres- 
sure Vessel Research Com- 
mittee, New York City. 786 
pages, $8.00 


A volume to familiarize stu- 
dents with fundamental facts 
about welding, to offer the 
working engineer a wider un- 
derstanding, and to serve as a 
reference work. This text cov- 
ers all welding processes, met- 
als and their weldability, design 
and fabrication considerations 
in welding, and testing and in- 


spection. 


McGraw-Hill Book Company, Inc. 


ASME HANDBOOK: 
Metals Properties 


Sponsored by,the Metals En- 
gineering Handbook Board, 
American Society of Mechan- 
ical Engineers. Edited by 
SAMUEL Hoyt, Metallurgical 
Consultant, Batelle Memo- 
rial Institute. In press 


This is the first of a four- 
volume handbook for designers, 
draftsmen, and engineers in 
the product design and manu- 
facturing and production engi- 
neering groups... it is also of 
value to those studying the 
field. Explanatory treatises 
and reference data are com- 
bined. Metals Properties tabu- 
lates data on strength, hard- 
ness, machinability, electrical 
conductivity, thermal conduc- 
tivity, and other properties of 
more than 500 metals. 


Part |, 


ASME HANDBOOK: Part Ill, 
Metals Engineering—Design 


Sponsored by the Metals En- 
gineering Handbook Board, 
American Society of Me- 
chanical Engineers. Edited 
by RoGEeR W. Botz, Asso- 
ciate Editor, Machine De- 
sign. 405 pages, $10.00 


Metals Engineering Design 
provides latest design practices 
in such items as fatigue char- 
acteristics, wear consideration, 
impact, corrosion, non-destruc- 
tive testing, elasticity, theories 
of failure, and other design 
considerations. 


Send for copies on approval 


330 West 42nd Street 


New York 36, N. Y. 
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